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1.0  PURPOSE OF EVALUATION

The purposc of this extended llfe tcstlng evaluatlon of
complementary MOS 1ntegrated c1rcu1ts is twofold:
1. To ascertaln the long llfe capablllty of
o complementary MOS dev1qe§.
2. To assess the objectivit& and reliability
of varioue accelerated;llfe test . methods as
an 1nd1catlon or predlctlon tool.
The above goals are to be reallzed by utilizing those
methods of life testing as descrlbed in MIL-STD-883,
~Method 1005 (Steady . State L1fe), supplemented by
Method 1008 (High Temperatqre Storage) .
lﬁ.addition, the determinatlonlof a suitable life

test sequence for these devices is of importance.
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2.0  DESCRIPTION OF TEST SPECIMENS -

2.1  PART TYPES

CD4002>Dﬁal 4-input Gate, CMOS Integrated Cifeuit
CD4003 Dual D- type flip- flop, CMOS Integrated Circuit

2.2 CONSTRUCTION

Structure: L'Single monoiifhic'ehip with "N" and wpw
s | channel dlffu51ons on the same chlp
intended Use: Dlgltal equlpment in whlch the clock or
| | .operatlng rate is less than ten megahert:
and low power dlSSlpatlon of the dev1ces
Als requlred.ﬁ.

2.3 CASE STYLE

Hermetlcally sealed 14 lead'"flat pack" with ceramic

and metal package.' ’

2.4 MANUFACTURER

Radio Corporation of Americe?fSomerville, New Jersey
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3.0 HISTORY OF TEST SPECIMENS

Most of the 1ntegrated c1rcu1ts (160) used in this
evaluation program were dev1ces from the NASA/Ames'
.Research Center (ARC) quallflcatlon program conducted
under contract #NAS 2—5760 These units and the balance
:of the test sample were furnlshed by Marshall Space
' Fllght Center to DCA RELIABILITY LABORATORY, INC.
The evaluatlon con51sted of 184 unlts, of which' 160
-unlts were processed per the Flow Chart (Flgure 1)
shown on Page 7. This flow chert shows the testing
done on ARC contract #NAS 2-51§0§g
Additional units were providéd%by Marshall Space
Flight Center to DCA Reliabihity Laboratory, Inc. to
make a total-of'184 units. ﬁch Reliability Laboratory, Inc.
is not aware of any hlstory for these additional units,
' although there were some Jndlcatlon that these units had
undergone some degree of'prlor:testlng because they had
been seriaiized. 3
_The breakdown of the resultsiof'the_tested units is

fshown’in‘the Historical Chart:(Table 1) on Page 6.
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Quantity

'cnéboz ~ CcD4003
3 1
8 15
2 29
32 - :42
0. 1
8 0
23 0

TABLE I

HISTORICAL CHART

]

Historical Results

Exceeded manufactuner s specified gparamater
limits after the 36 hour burn-in and received
no further testing on the ARC contzact.

Exceeded;DCA/ARC parameter drift cciterie
during the 36 hour burn-in and received
no further testing on the ARC contract.

Exceeded DCA/ARC parameter drift criteria

‘during the 1000 hour»burn-in on the ARC

contract.

Parameters remained stable within the
manufacturer s specifications throughout
the ARC Qualification

This unit rennined stable within the
manufacturer s specification during the
36 hour! burn-in and wasg not subjected to
further testing on the ARC contract.

Exceeded manufacturer 8 gpecified psrameter
limits during the 1000 hour burn-in on

the ARC; contract .

These units did not receive testing on

the ARC; contract These units were
received .with serial numbers attached

which indicates that some processing

was performed prior to receipt at DCA.

The prior history is unknown
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4.0 INDIVIDUAL TEST DESCRIPTIONS';SEQUENCE AND'RESULTS

For the ARC contract various llfe test sequences were
'developed and de51gned to expose the dominant failure

modes prevalent in CMOS 1ntegrated c1rcu1ts. Based on

,  this prev1ous study, a llfe test matrlx was develcped
for the MSFC contract which would prov1de 1nformatlon
Vpertalnlng to the various confldence levels weighed
agalnst the applicable llfe test sequences 1nvolved
This" matrlx is shown on Page 9, Figure 2.
These stresses were des1gned to detect junction bulk
and junct;on_surface defects,;yhlch could then be analiyzed
for the‘most effective reliabiiity:screening techniques

g

to be used for the'deﬁices; '

4.1 ELECTRICAL MEASUREMENTS

The electrlcal test con51sted‘of the DC parameters
measured on the Fairchild 4000 at 25°C. The forc1ng
functlon, ‘parametric limits and drlft crlterla are
delineated in Appendlx Cc. The.measurements were taken
at 0 hours, 500 hours, 1000 hours and each 1000 hours
- thereafter for a total of 6000 hours., A-1 parametric
readlngs were evaluated relatlge to the manufacturer's
limits and DCA drift criteriai'iThexdrift was calculated

back to the initial measurementvpoint,

P
E}
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RECEIPT OF
PARTS
VISUAL
SERIAL-
IZATION
ELECTRICAL
MEASUREMENT
GROUPING
" GROUP A |--{ GROUR B -] cropc  |--{ GROUPD
__ [ PARALLEL | __ ] —— '
FORWARD BIAS |- REVERSE BIAS == gyermarron | BAKE  p---1000 hrs.
l l - ES [
~PARALLEL : T 1. .
| - — | 1 |
paratiel L. | g B PP N npw
T O BAKE {FORUARD B1AS |- REVERSE BIAS 1000 hrs.
| l ] |
amn b--{Forwaro b1as }--{REVERSE BIAS|--- pxCrration |-~ 3000 hrs.

kd
Vo

ELECTRICAL TESTS WERE PERFORMED ON ALL
. DEVICES PRIOR TO START OF LIFE TEST

. AND WERE- REMEASURED AT 500 AND 1000 HR
DATA ANALYSIS' ‘|- PLUS EACH 1000 HRS THEREAFTER

SUBMIT ‘
FINAL REPORT

.
o

PREPARE .
FOR DELIVERY - ‘

MSFC TEST MATRIX

FIGURE'Z
7

'



‘ _ MSFC CONTRACT ¥NAS 8- 25897 B
I"=A o . DCA FINAL REPORT #203 =

4.2

LIFE TEST DESCRIPTIONS

The life test matrix as outlined on Page 9, Figure 2

was developed by MSFC and DCA.A ‘The life test was performed

on an accelerated ba51s and dlstrlbuted 1nto four

'1nd1v1dual tests. Each test was de51gned to actlvate

_fallure mechanlsms whlch mlght be encountered under

. normal llfe operation. These: fallure mechanlsms were

'Each stress is described below.

detected by eleetrical_degradetlon whlch-may be caused

by chemically active surfaces, ionic contamination,

hot spots,Achanneling or othejri-:t‘hermallchemicalvvprocv_esses°

R

PARALLEL EXCITATION TEST @‘lZS?C (PE) -

This test consists of sWitchiné the complementary pair
of transistors in the device on and off'simultaneously.'

ThlS was done by forc1ng the. output alternately high and

”low by means of a pulse at one of the 1nputs. ‘When this

applied voltage and/or current-pulse goes high the input

'—channel MOS transistor is turned of f while the

,complementary N- channel is turned on; and the reverse

is also true. ThlS life test conforms to MIL STD 883,

Method 1015, Condltlon D.
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REVERSE BIAS ¢ 125°C (RB)

This test configuration ties .the inputs of the device to

VbD. 1In this manner the P-channel transistors are turned.

off while the N-channel transistors are on. Therefore,

the P-channel transistors aré‘exposed to a high temperature
reverse bias, while the N-channel transistors are not being
stressed. This condition conforms to MIL-STD-883,

-

Method 1015, Condition A.

FORWARD BIAS @ 125°C (FB)

This configuration ties the ggtes_of the input transistors
to ground, thereby turning tb% P-channel transistors on
and the N-channel trénsistorsioff. "This creates a high
température reverse bias on ﬁ?e N-channel transistors,
while the P—channél transiStb%s are not stressed.

This life test configuration;gonforms toIMIL—STD-883,

~ Method 1015, Condition B.

HIGH TEMPERATURE STORAGE @ 150°C (BAKE)

-This-cdnsisted of placing‘the?units in an ambient

temperature of 150°C for the?§pecified duration. This

test is sometimes referred tQ?as "stabilization bake".

" This condition conforms to MIL-STD-883, Method 1008,

Condition C.
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4.3.1

RESULTS

For the determination of effeqtiveneSs on the various
types of life test all measurenents thru the 500 hours
time point which includes the.ARC_evaluation were used
as a reference point.

The results are based on. three variables; (1) those
unlts Wthh exceeded manufacturer s limits durlng the
;nitial 500 hours of test; (2)fthose units which

exceeded the DCA drift criteria during the initial

500 hours of test; (3) those.units which exceeded the
' manufacturer s llmlts after the 1n1t1al 500 hours

- of test.

The following represents thegpercent failures during
the 1n1t1al 500 hours of llfe ‘test utlllzlng the

manufacturer's llmlts as the reject crlterla.

,1.e., The FB for the CD4002.States 17.4%. This means
17.4% of the units exceeded ﬁanufacturer's limits

" during the initial 500 hours of test.

FE RB . PE  BAKE
CD4002 © - 17.4%  33.3% . 6.6%. 0%
CD4003 0% 2.7% 0% 0%

10
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The following percent failures is the same as

paragraph 4.3.1 with the addition of the DCA drift

limit included as the reject criteria.

i.e., The FB for the CD4002

states 34.7%. This means

34.7% of the units exceeded:the manufacturer's limits

and the DCA drift criteria dﬁring the initial 500

hours of burn-in.

P RB
CD4002 34.7% 61.5%
CD4003 14.23

86.4%

PE BAKE |
20.0% 15.7%
25.0%

30.0%

T

The following percentages indicate the predictability

effectiveness of infant morfélity utilizing the DCA

drift criteria. The units whichvindiéated instabilitcy

during the initial 500 hours were categorized as

‘potential failures. At the

conclusion of the test

these parts were analyzed foiilimit failure.

‘i.e., The FB for CD4002 states 100%. This means all

parts which were categoriiedfés'potential failures

during the initial 500 hoursgéf test eventually

exceeded the manufacturer's
FB RB
CD4002 100% 63.6%

CDh4003 0% 6.4%

11

limiﬁs.
¥ PE BAKE
50.0% 33.3%
0%. 60.0%
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4.3.4 The follow;ng pezcentages 1ndicate the undetected post
500 hou; faalurea. These fallures escaped detectlon

in that they wera stable durlng the initxal 500 hours

. o 1 BB PE ms
CD4002 - o 5,6;»- - 0% ? ,1§35g£ | 10 &y

cn4dq3.-f':ﬁ.s;5€ 0% 5" 'O$”~‘,,20,0%

4.3.5 There were 35% of the CD4002 and 288 of the cn4oo3

»whlch passed all tests. There were 10 unxts Whlch

falled catastrophlcally durlng the’ test program of

.whlch two parts falled due to handllng, five parts
-falled at random and three parts falled as predlcted

using drlft crltexla durlng the flrst 500 hours

DR

o120
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4.3.6 The reédidé@;datﬁlfO:}rejects is givehi;héﬁppendix

" F and G, This”dgta giVes théf?riﬁiCél ﬁéiiéd parameter.

~.4.3.7 The data for the~acceptable devxces ls glven 1n
Appendlx D and E flThls data ls ln graphlcal fcrm
_g1v1ng the maxlmum, mean and mlnlmum value for each

1.

‘ parameter in percentlle form

13




A T MSFC CONTRACT #NAs 8-25897
.."“ oy pearma REPORT #203 :

5.0 = CONCLUSION

:The concluSions of the NASA/Amee Researchpcenter'(ARC)
Qualification under{contract NAS:2-57605were that the
Complementary Meta150xide Silicon (CMOS)-Micro—circuits

5as manufactured by RCA were not acceptable for hlgh
'rellablllty appllcatlon w1thout 1ndepth process controls and
post seal rellablllty screenlng.

.The ARC conclu51ons were based on a quallflcatlon study which
consxsted of a 1000 hour llfe test. It was felt that a
‘life test of 1000 hours was not suff1c1ent to evaluate the
long term life capablllty of these dev1ces.. To substantiate

" the above premlse, contract NAS 8 25897 by NASA/Marshall
Space Fllght Center (MSFC) to perform a matrlx of life tests

 extending to 6000 hours. The results of thls long term
test 1nd1cated that varlous llfe\test technzques in
conjunction w1th tlght parameter‘drlft control,was necessary
to predlct and remove from the lot populatlon, the devices |
which were most llkoly to fail 1n system equrpment.

A series of burn -in, conflguratlons 1s necessary to stress
the dev1ces to dlsplay for recognltlon the various failure
mechanlsms. o : |
These stresees-include: |

.A, .High_Te@perature Storage: ?his screenpehould be

performed as part of the en&%rbn@entalhgeouenCe and
should not'be used as a toolkfor paraneter.drift control,

{

14
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5.0 CONCLUSION (continued)

B..

"N"~Channel High Temperature Reverse Bias:

Durlng thls burn -in the max1mum number of "N"-Channel
tran81stors are stressed 1n a high temperature reverse
bias mode of operatlon. |

"P"-Channel ngh Temperature Reverse Blas

Durlng this burn -in the max1mum number of "P"~-Channel

tran51stors are stressed 1n a hlgh temperature reverse

bias mode of operatlon.
Power Burn—In‘(PE)- This' screen stresses the input and

output tran51stors by applylng an A-C slgnal to the

1nputs

'The order in the series of applled stress is of significance

 since PE and. temperature storage could mask the failure

mechanlsms revealed in the other stresses.

15
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5.1.1

RECOMMENDATIONS

 The follow1ng recommendatlons are based on the conclusions

of the MSFC and ARC contracts._;

QUALITY CONTROL

In process quallty control should monltor the critical
proce351ng steps. Scannlng Elegtron.Mlcroscope.(SEM)

analysis and tight precap vis@qi inspection should be

.imposed to insure the_manufaeturing integrity of the

devices.

RELIABILITY SCREENING

A. ‘Environmental stresses sheu}d be‘performed per
| MIL-sTD-883 Method 5004::tfhis will insurevthe
'mechanlcal 1ntegr1ty of the package. Any ﬁnit .which
falls these environments should be removed from the lot.
B. Burn 1n should be performed in a serlal manner. The
| sequence should be: |
'fl' Read and Record Critieél ﬁleetrical Parameters
2. Stress Maximum_Amouht:qf “N“LChannel Transistore
3. Read and Record Critieqi Electrical Parameters
4. FStresS Maximum Amountfef ﬁP"'Channel Transistors
5. Reed.and Record Critieql Eieetrical'Parameters
6. Power. Burn-In (PE) -

7. Read and Record Critical Electrical Parameters

16
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5.1.2 RELIABILITY SCREENING (continued)

C. ‘Péraméfef Drift Screen: gégiof to and aftér.each
burn-in described in "B"§ébbve,,the,leakage»and output
currents should be seriali§»recofdeﬁ_by unit serial
number. ‘Thé &ilowable dfi%t for the critical electrical

parameters of "output" current and "input" current shculd

be + 10% of the device limit.

RADIOGRAPHIC INSPECTION

After the reliability screening,'radiographic inspection

should be performed. The radi@éraphiéjinspection will
give a,permanént record of thq:parts:prior to use.

LOT ACCEPTANCE

A representative sample shoqu periodically undergo
lot acceptance testing to asSQre consistant manufacturing.
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APPENDIX A

DEVICE BEHAVIOUR FOR THE;QD4002

- Reference _
Figure 2, Page 9

TABLE I - Group A - Cross Reference Index to ARC
' ' Contract and Device Behaviour

‘TABLE II -  Group B - Cross Reference Index to ARC
Contract and Device Behaviour

TABLE III - Group C- - Cross Reference Index to ARC
R ' Contract and Device Behaviour

TABLE IV - tGroup'D - Cross;Reference Index to ARC
' ‘ Contract and Device Behaviour

KEY TO TABLES I, II, IIf,ahd‘IV
A = Acceptable Units: These units: confqrmed to the

parametric and drift limits. !

L = Limit Rejects: These units were functlonal units
but did not meet the manufacturer ~s limits.

D = Drift Rejects: These unlts were rejected due to
DCA drift criteria but were otherw1se within
manufacturer s spec1f1catlons.v

X = Catastrophic unit and removed from test.

18
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~ HISTORY MSFC BI
NEW ARC RB AMES QUAL : " FB ] RB PE BAKE
S/ S/N 168 | 500 {1000 |0 | 500}1000 | 2000 | 3000 | 4000 |5000 |6000
N13303" \ \\\\\\\ N A A A A A
N13304 ‘t§§§UN1Ts NG _ A A A A A
'N13305 \\\\ Do D D D D
N13306 ‘**§§*§§§§§*§ ' ' " D D D D
N13307 \\\\:QS§S§\ - \\\\ ‘ D D v «
N13308 :\\ \Q$§§§S§§S§§x \ A A A A 2 A
N13309 602 A A A A A A A A A A
N13310 603 A Al a A A A A D D D
N13311 608 A A A A A A A D A A
N13312 609 A A A A A A D D D | D
N13313 610 A A A A A A A ‘A A A
N13314 614 A A A A A A a_ |- a A A
N13315. 617 A A A A A A A A A
N13316 618 A A A A A A A D ‘D D
'N13317 601 A 7 D A A ~
~'N13318, -]1-606 A D . D . JoaD D.. | .D..} D
N13319 | 607 A D D D D D D
N13320 611 A D A A A A |- A
N13321 | 615 A ) D A A A A A
N13322 604 A - = - g% | A A A A
N13323 613 - - - D D A D A
N13324 - | 624 A - - - . D - ) A A
N13325 625 o - - - a3 A D D.
N13326 639 D - - - b1 bl D A A A
N13327 640 D - - - |D D | D D D | D
ACCEPTABLE 15 9 9 8 115 61 13 | 14 10 4 14 14
LIMIT REJECTS 2 1 1 1 51 4 3 6 8 1 1 1
DRIFT REJECTS 2 3 3 4 | 9 5 7 10 10 9
TOTAL 19 13 | 13 13 |25 | 25} 25 25 25 25 25 24

Cb4002 Group A Device Behaviour
Table I - Appendix A
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N

E HLSTORY MSFC BI
NEW ARC RB s AMES QUAL "RB PE BAKE FB
S/N S/N 36/ 7168 | 500 § 1000 k-0 | 500)1000 | 2000 § 3000 | 4000 5000 §6000
N13328 <§§§§§§§§§§§S§\ ; NEE y . D D
N13329 \\\SNITS DO Nd A A A A AT A A A
N13330 A a] a A A A . A A
N13331 §w}\\}>;\}\§\> _ A A A A A A ‘A A
' N13332 . A A A A A A A A
N13333 \\\\\\\\\\\\\\\\\ A A A A A A A A
N13334 619 A o] a A A A o4 A A
“N13335 | 628 A, »\A A;; A A A A A A A A A
N13336 642 A - A A~ A A A A A A A A A
T TNI3337 643 A A A - A |a A A A A A ‘A
N13338 645 A -] a A~ | a A A A A Dl A A
1 N13339 648 A A A A A A A A A
N13340 651 A A A” A A A A e
'N13341 654 A ~{--a A" A A A A A
N13342 620" A
N13343 622 1A A A
N13344. obe631 ] 5 AL - A .
'N13345 6.33 A A
N13346- | 646 D
‘N13347 681
| N13348 | 635 - - - -
IN13349 | 641 - - = -
| N13350 - | 644 - - 1 == A
N13351 649 - e A
N13352 €52 et A A A
| ACCEPTABLE L 19 16 20
LIMIT REJECTS. 5. 1 /'//f  2 4 2 4 5 1 --
DRIFT REJECTS 2 1 .3, 1 6 3 2 3 3
TOTAL 19 13 “ﬁa” 1 13 25 | 24§ 24 24 _J 24 24 24 | 04

“CD4002 Group B Device BehaVLour
Table II - Appendix A

Fae
. ,/
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_ HISTORY I MSFC BI
NEW - ARC RB AMES QUAL PE BAKE | FB RB
ES/N S/N 1 36| 169 | 500 1000 | 0 | 500]1000 | 2000] 3000 | 4000 [5000 | 6000
N13353" \\\\\\\\\\\\\\\\\ \\ A A A A b\ A A N
13354 ' A A
NI NQ\I\\S\\{\{\T\\\N\{ S T N N N N N
N13356 'KNOWN HISTORY A A A A A A A A
N13357 | §§§S‘ ‘ ‘§§§§§\ A A A A A A A A
N13359 661 A A | A A A A A A A
N13360 664 A A A A A A A A A
N13361 667 A A A A A A A
N13362 | 670 A A | & A |al D
N13363 | 671 N A A N v
N13364 672 A A A A
N13365 674 A A A A A A A
N13366 675 A A A | A A A A
- | N13367 677 - | A A A | A fa | » A | A
oG NT3368 o) 647 D: e R )
N13369. 650 : A A
1 N13370 656 1 a. e :
'N13371. | 657 D A
N13372 659 4 A A
N13373 653 P
N13374 655 | a .
N13375 658 A A A
'N13376 660 ]
N13377 663 _
ACCEPTABLE 12 | 12
LIMIT REJECTS 2 1 1 - 4 4
DRIFT REJECTS 3 1 3 3 4 5 5 5 7 6 5 5
TOTAL 19 14 | 14 14 |23 23) 23 23 23 21 21 | 21

CD4002 Group C Dévice Behaviour
Table III - Appendix A&



2 . — HISTORY ; . : MSFC- BI
- NEW ARC " RB AMES QUAL BAKE FB RB PE
/N §/N 168 | 500 1000} 0 | s00|1000 |2000 | 3000 | 4000 |5000 {6000
1 N13378" \§§§§§5§§§§§§§§§\ ygi s = = = =
‘gigggg ' §§§§\NITS WITH NO 2
TREETTH MOAAINAINNE
N13382 L \
[n13383 .\\\\\\§§§§§§§§x A
I'n13384 \\\\ A A A A
N13385 679 A A A A A A
N13386 680 A A A A A A A A
N13387 682 A A A A | A A A A
N13388 683 | A ‘A | A A A A A - A
o N13389 684 1 A A A A | A A A
N N13390 | 688 A A A A A A A A
N13391 689 A A A A A | A A A
'N13392 690 A A A A A A A a
N13393 662 A D A A A
o |LN13394 | 666 | A D] A A A
o a|N23395.. ] 668 ] A Jo '}l b}l b D
T TN13396 | 685 tp 1 b 1o .o  Ix
1N13397 | 637 A | A A |.a |A A A A A A
IN13398 |  g65 - - | - .. D | A A A A
N13399 669 - - - A A -A | A A A
'N13400 673 1A | - - - atl al a A A A
‘N13401 : 676 N - Sl A A A A
N13402 678 | b | - - - el al & A A A
ACCEPTABLE 12 g [ 9 9 1 171 171 18 19 18 | 17
LIMIT REJECTS 3 1 | 2 2 2 1
DRIFT REJECTS 3 3 2 2 4 6 4 4 7 7 5 6
TOTAL 18 13 13 13 231 23 | 23 23 23 23 23 2

CD4002 Group D Device Behaviour
Table IV - Appendix A
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TABLE

TABLE

TABLE

TABLE

APPENDIX B

DEVICE BEHAVIOUR FOR THE CD4003

Cross Reference Index to ARC

I - Group A - ‘
Contract and Device Behaviour
II - Group B - Cross Refererce Index to ARC »
Contract and Device Behaviour
I1I - Group € - Cross Reference Index to ARC
Contract and Device Behaviour
IV . - GCroup D - Cross Reference Index to ARC
Contract and Device Behaviour
KEY TO TABLES I, II, III and IV
Acceptable Units: These units conformed to the

parametric and drift limits.

Limit Rejects: These units were functional units
but did not meet the manufacturer's limits.

Drift Rejects: These units were rejected due to
DCA drift criteria but were otherwise w1th1n
manufacturer's specifications.

Catastrophic unit and removed from test..

23



s |

R

(X4

TOTAL

' HISTORY ° MSFC BI
NEW " ARC RB AMES QUAL " FB RB PE BAKE
S/N S/N _
36 168 | 500 | 1000 {0 | 500} 1000} 2000 § 3000 | 4000 5000[6000
N13405 9 A A A A A A A A A A A A
N13406 ° 10 A A A A A A A A A A A A
N13407 11 A A A A A A A A A A A A
N13408 13 A A A’ A A A A A A A A A
N13409 15 A A A A |a A A A A A A A
N13410 18 A | A A A a A A A A A A A
N13411 19 A A A A a | a A A A A A A
N13412 21 A A A A A A A A A A A A
N13413 ' 23 A A A A A A A A A A A A
N13414 24 .\ A A A A A A A A A A ‘A
N13415 8 A A A A A A A A A A
N13416 12 A A A A A A A A A
N13417 17 A A A A A A A A A A
N13418 22 A A A A A A A
T340 =5 = A L . Ly : >

IN13420 31 A
N13421 32 A
N13422 3
N13423 4

In13424 20
N13425 25
N13426 26 -

- | ACCEPTABLE 17 14 13 14 }18 | 20 | 21 17 17 19 19 ] 20
LIMIT REJECTS. 1 1 1 1 ] 1
DRIFT REJECTS 4 4 5 4 |4 2 1 4 4 2 2 2

22 18 18 18 |22 | 22} 22 22 22 22 22 1§ 22

CD4003 Group A Device Behaviour‘
Table 1 - Appendix B
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HISTORY “ MSFC. BI
NEW . ARC RB AMES QUAL RB /Il __PE | BAKE. FB
S/N S/N 36 168 500 | 1000 | O 500 . 1000] 2000 {3000 {4000 |5000 |6000
N13427 | 28 A A A 1A-] A
N13428 29 A A A A A A A A A A A
N13429 35 A A A A A A - A A
1N13430 36 ‘A A A A A A A A
N13431 37 A A A A A A A A
N13432 38 A A A A A A A A
N13433 39 A A ‘A A A A A A
N13434 40 A A A A A A A A
N13435 41 A A A A A A A A
N13436 42 A A A A A A A A
N13437 34 -\ A A ISl T A ‘ A
N13438 47 A I : {4 A A A A A
N13439 48 A A A A A A A
N13440 | 49 A A A A A A A
. |N13441 52 A A A A A A A
1N13443 54 . |.A - 1a
N13444 27 & A
N13445 33
IN13446 - | 45
In13447 50
N13448 = 51
ACCEPTABLE 19 11 14 13 20| 17 16 17 17 7 10 7
LIMIT REJECTS. ' 1 7 1
DRIFT REJECTS ° 3 6 3 ¢ 4 2| 5 6 5 .5 13 10 13
TOTAL 22 17 17 17 22 | 22 22 22 -1 22 21 21 21

" CD4003 Group B Device Behaviour .
Table II - Appendix B
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MSFC BI

HISTORY
NEW ARC - RB AMES QUAL PE BAKE | FB RB ]
S/N S/N. . - : A
L 36 168 4=§00 1000 | 0 }500 }Qoo 2000 .| 3000 {4000 |5000 |6000
N13449 - 43 A A A A LA A A A A A A A
. | N13450 44 A A A A A ] a A A A A A A
'N13451 46 A A . A A [A A A A A A A A
N13452 56 A A A A A A A A A A A A
N13453 58 A A A A A A A A A A A A
N13454 67 A_ A A | A A A A A A A A | A
N13455 - 72 A A A | A a- |l A a A A A F\
N13456 74 A A A | a A A A A A
N13457 75 ‘A A | A A
N13458 76 A A A | A A |l a A A
N13459 55 A A A A . A A A
LN13460 59 " A A | A A A A A
| N13461 62 A A A ] A A A A
N13462 63 A A A A A A A
'N13463 64 A ‘D1 A A A A A
IN13464 65 A A A A A A A
- - N13465- 68 -4 A - A-b-al a- A A} A-
N13467 _57 - - - A A A ' ,
'N13468 60 - - - D} A ] A A A A
N13469 - 61 - - - = 4P
N13470 78. - - - ER 7
ACCEPTABLE 18 10 13 13 171 18 18 18 11 18 17- 17
LIMIT REJECTS. ‘ ] 2 2 2 , -
DRIFT REJECTS 4 '8 5 5 2 2 2 9 2 2 2
TOTAL 22 18 18 18 | 22} 22 22 20 20 20 19 19

CD4003 Group C Device Behaviour
‘Table III - Appendix B
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HISTORY , MSFC BI_
NEW ARC | _RB AMES QUAT, ' ____BAKE FB RB PE
L S/N S/N _1 36 168 500 1000 | O 500{ 1000} 2000 § 3000 }4000 5000]6000
IN13471 " 77 A A A | A A A}l A
N13472 79 A A A | A A A A
N13473 80 A A A A |Aa A A
- IN13474 81 A A A A A A |l A
'N13475 82 A A A | A A |l a}l| A
N13476 86 A A A}l A }a | a a
N13477 87 a ] a A A JAa t A | A
- {N13478 93 D A A A A A A
{N13479 94 A A A | A A A a
'N13480 95 A A A A A a A
N13481 96 A ’ A A _la { a A
N13482 70 A A A A A
1N13483 71 A D
. IN13484 73 A
..IN13485 | .89 .]1.~A
o : Nl'34'816 S '__, R -‘90 -
N13487 91
IN13488 |} 100
N13489 83
N13490 . -84
{n13491 -85
N13492 99
ACCEPTABLE: 14 12 114 13 yi 18 18 8 13 13 15 14
LIMIT REJECTS. ' : : 1 2 3 1 1 1 1 1
DRIFT REJECTS 8 6 4 5 4 -2 1 13 8 8 6 i
TOTAL 22 .18 18 } 18 |22 22 | 22 22 22 22 22 22

CD4003 Group D Device Behaviour

Table IV - Appendix B
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APPENDIX C-1

APPENDIX C-2

APPENDIX. C-3

APPENDIX C-4

APPENDIX. C

28

‘CD400% Limits and Drift

CD4003 Limits and Drift

,CD4002 Pin Matrix '

CD4003 Pin Matrix.



6¢C

DATA

FIELD

1-8
9-10
11-18

19-20

. 21-28

29

30-37

38-39

. 40-41

42-49
50-57

1

~»,.NoisesMargin - -

Static electrical

PARAMETER

"0" Output Voltage

"y Output Voltage

"1" Level Threshold
Drain Current

"0" Level Threshold
Drain Current .

Quiescent Device
Dissipation

Quiescent Device
Dissipation

- Drain to Source

Current

Drain to Source
Current

Drain to Source
Current '

Drain to Source
Current

S VeM LT

~ APPENDIX C-1

"TABLE 1 - CD4002

(Dual Four Input Gate) .

. SYMBOL
. VOUT wg"

VOUT ‘ "ll L]

Ith "1"
- (117)

Ith nony

(107)

PT
PT
IDS14
IDSl4.
IDS 7

IDS 7

- ALLOWABLE

e L  MFG. LIMITS
' TEST €ONDT MIN. MAX. UNITS  DRIFT
VIN = 10V - 0.01  vVolts  .005V
VN = ov ©9.99 © Volts  .005V
VIN to anyone - - 10.0 uA 0.1 uA
Input = 9.0V -
All Inputs = 10.0 ua 0.1 ua
1.0V
CVING= Yout t T T3N3 L5647 . Volks Us% -
All Inputs = 100 nA 10 nA
ov |
_VIN to anyone 100 hA_  10 nA
Input = 10V '
Ves = 10v o1.3. mA . 5%
Vps = 3.8V : '
" Vgs = 10v .25 - mA 5%
'Vps = 3.0V
Ves = 10v 2.0 mA 5%
Vbs = 3.0v : ,
Vs = 10v .70 '  maA 5%
Vps = 0.5V '

charactéristic,'at Tp - 25°C, VDD lOV,;vSS 0V. Al} unused inputs.at ground.
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APPENDIX C-2

" TABLE 2 - CD4003

(Dual D-Type Flip Flop).

MFG. LIMITS : ALLOWABLE

FIELD PARAMETER -~  SYMBOL .. °  TEST COND. . MIN. MAX. UNITS  DRIFT
1-2 RleX Output Voltage Vo 1 - Reset=+10V, .01 Volts 5 mv
3-4 . "1" Output Voltage VI 2 Reset=+10V 9.99 Volts 5 mv
'5-6 ‘ Quiescent Device PT VIN= 0 v
Dissipation per Pkg. VIN=10V : _ 2.0 ~ uA 5 nA
7-8 | Output Drive - 'IDS "p" V=10V | -1.3 mA 5%
- Capability V. .=-3.8V
: | DS
9-10. . . Qutput Drive . . . - IDS "P" Neg=10vo
S n w.Capability- W ==0.5V - 20.15 T A LY
. DS . . .
11-12 " Output Drive - IDS "N" . V..=10V | 2.0 " mA 5%
' -+ Capability ' ) S ' '
. Vps= 3V
13-14 ~ Output Drive  IDS "N" V. =10V
' Capability ' , GS | S ‘ ‘ -
Vpg=0.5V 0.7 mA 5%
; . 'DS . : 2%
15-16. : . . Threshold Voltage N - » :
Reset line going"HIGH" Vth Vop™ 6V 1.4 4.5 Volts 10%
17-18 " Threshold Voltage

Reser line going"HIGH" Vth . V=14V -~ 5.6 9.7 Volts 5%



43

DATA
FIELD
119-20-.
“;1422
';23-24
© 25-26
2728
- 29-30
 31-32

- 33-34

35<36

.37-38

'APPENDIX C-2

TABLE 2 - CD4003

(DUAL D- TYPE FLIP FLOP)

Threshold'VoLtage‘ :
Clock line going“HIGH"Vth

'Threshold Voltage .
'Clock llne g01ng"LOW“ Vth

(CONT)
* PARAMETER. SYMBOL TEST COND.
Threshold Voltage o '
Data Line going"LOW" Vth VDD=6V
Threshold Voltage S ; o _
Data Line going"LOW" ‘Vth o VDD=14V
_Threshold Voltage ' o ‘
Data ‘Line goinngIGH" Vth S 'VDD=6V'
‘Threshold Voltage _ o :
Data Line going"HIGH" Vth VDD=14V
Threéhold*Voltage ST L
”Clock line g01ng“LOW" Vth ’ ‘ V g
e Y =6V
. DD.
Threshold Voltage N o ‘
- Clock llne 901ng"LOW" Vth o Dpp=14V
Threshold V01tage 7 . - T :
"Clock llne 901ng"L0W" vth "5.VDD=6V
| Threshold Viltage | N
-:Clock 11ne 901ng"LOW" Vth, DbD=l4V'

Dpp

VDD=bV(maa,er)v

=14V (master)

!

- MFG. LIMITS ALLOWABLI
MIN. MAX. UNITS  DRIFT __
1.4 4.5 Volts  10%

5.6 9.7 Volts 54
14 4.3 ‘Voits  10%
5.6 9.7 Volts 5%
¥f4l 4.5 ’Voi#sv 10§
5.6 9.7 Volts 5%
1;4?f4.5 Volts  10%
5.6 9.7 Volts 5%
;54;3495 Volts 108
s.s.QQ:i --.Vélts 55 <'
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DATA’

" FIELD

39-40

41-42

" APPENDIX C-2

TABLE 2 - CD4003

(Dual D-Type Flip Flop)

(CONT)

. PARAMETER .= SYMBOL |

“Threshold Voltage

Clock line“qding"HIGH"‘Vth

‘Threshold Voltage . ‘
-~ "Clock line;going"LOW" Vth

_TEST COND. -
- Vpp=6V(Slave)

. YDb=lévxslaye) g

‘MFG. -
"MIN. .

LIMITS

MAX..

~  ALLOWABLE -

5.6 .

4.5 :

9-7 e

‘vblgS@iés%T%..

. 'UNITS “DRIFT ___~

Volts  10%
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NDIX C-3

TEST CONDITIONS TEST
"'Tﬁif'_TEST SENSE PiN -pin P§N~ PZN‘ PIN "} PIN" |'PIN '| PIN | PIN | PIN | PIN |PIN |PIN |PIN LIS
_ ] 5 6 7 8 1 9 10 11 ] 12 13 | 14 MIN | MAX
: , i
1 | ve |1 10 V|{GND |GND |GND GND. o0 |oxp |owo |onp 10 v 10 mV
2 Vo | 1 low l10view |aw GND GND | GND | GND | GND 10V 10 v
3 Vo | 1 GND | GND |10 V [ GND GND GND | GND | GND | GRD iov 10 mv{'
4 | vo 1 a0 Joxe | |10V GND GND | GND | GND | GND 10 v 10 my
5 | vo | 13 ap |ovp {ew enp GND 10v {oNp {conp | b 10 v 10 mv].
6 | ve | 13 | ep oo e | e GND | oo {10v | cap | cwp 10 v 10 wy] .
RIBERELY oo tom oo !owp lom oxo oo jiov fown 10V 10 wv|
8 Ve |13 | |ow {ow | low GND jow [ow {ow |10V 10 v 10mv]
9 v, 11 oo _lowp {avp | onp GND oND {onp [ onp | enp 10 v 10 mv{ (1)
0 |V |3, ap |ap law |an e { - lewlow |ow o 10 V 10 wvl (1)°
1 | L |y yviowe jaw |aw GND oo fonp lewo {ewnp 10 v 10 uA} -
12 L 17 e _l9v tow low CND ove_loxp | onp | enp 10 v 10 uA
13 L |7 GND {GND |9 v |ewD GND N {ew o o |aw 10 v 10 uA
W lh e evp_law Jowp |9y GND cwp jowp- low iowp | -l 10wl
6 15 [ 7 co. |ovp Jewo fevn lowp aw_|ov levo | 10 V. 10 uA
o h ol chp._towo leaw fom | xp G oo |9v lcw Jiovi o ua
IRLE . Lotz GND_(CND_{GND ]GND | cnp jovp Jonp lowo f9 v - j10v. . 110 ual
| L7 v.liv iv awv cnp  f-csn‘, oo | 1wv] o lio ua
20 T |7 e jow fan |ew GND tv liviiiv 1y 10V 110 wA]
" , _ — - ~ 2
‘22
23
24 ) ‘ .
(1) Measure with ref. to pin #14. (2) 100 K. resistor ext. 4=3 to ext.§-3.
: +  Cbh&4002 1 of
APPE
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TEST CONDITIONS TEST

TEST | PIN |PIN | PIN |Pv PN {pin eIy | eI | PIN § PIN | PIN | PIN | PIN PIN LIMITS

No | "EST |SENSE| 1 2 | 3 4 5 6 . 7-1 8 g 10 7} 11 12 13 14 MIN IMAX
1|V 1 RL.| RL |enp GND__| GND GND cNp top ‘onp e : 10 V| 3.3V [ 6.7V
2 Yy |2 {RL | gw |RL GND_| GND GND gnp_ ! onp | onp | g 10 v i3y laay
IR RL | onp | oxp | ®1 | cwp oND | oo | avp | o | cap 10v|3,3vie ]

KR R_l e | e | oo | RL GND o | ono oo Yo | o f10vi3.av]e.oy
Y 13 : cxo | oo | o | anp 1 GND RL | GND { GND | GND .,Rl‘_. 10 vii3.avie.av!
6 'mm {13 lcxo | a0 | @ | oo GND o | R |ew tow | R0y |aavicoy
7 e a3 lowp Jcvp | o | aw GND oo | onp y R iovp | R jovis.av ey
8 Mam 113 . ovp | onp | ovp | owp GND_ e |owp jew | RL | -RL |0y {3.3vi6.7v
9 e | w1 oo | ovo~ | ovp |.one oD G { oNp | e |ionp 110 v 100 nAl
10 fpr * J1ovicw | | anp GND e _|ow {ow |ow | 10 y 100

11 fpr * {ov |10 view |aw | cxp oo | o | ono | awp 10 v 1000
12y * low o li0v c_ﬁD GND cND_{ GND_| Gp | GND 10_Y 10004
1y pyp * | _-|cwp |oND fovD 10V GND GND_| GND_| GND | GND - 10 v 100nA

A6 ey o~feewe st d-onplenp el enp | e ] romy Fenn | ronp ] orp 00y 11005
15 * Gdn {qup lowp | GNp 1 cnp ovp l1o0viewm | ow j1ov] 100nA]
16 fpr | » lonn | an {owp | ono GND.__ oyp_tonp Jio v!ewp Jwo v 11000pl
17 ler | e {om e | foo ] o lowp lewo lew tiov)  “tiov! - tiooma!
15

20

21

22

23 '

24 {

(1) Measure with ref. to pin #14
‘+ See page 2A of 3

(2) RL 18 2100 K.resistor ext. 4-3

CD&002
APPENDIX C-3

tO ext- 5-3 .

20f 3

U S, W

- (2)

(2)

2)
(2)
K2y
(2)
2) -
(2)
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TEST NO. © TEST

9 -~ PT

10 PT

I § - . S ¢ SI

12 . I - .
.

1% PT

16 . Pr

w - m

3 '3"

2,

SENSE.

4, 5, 7, 9,

4,

3,

5,

7,

7,

CD4002

9,

2,3,4, 5, 7, 9, 10, 11, 12,

10, 11, 12

10, 11, 12

10, 11, 12~

10, 11, 12

10, 11, 12

A

9, 10, 12

9,10 , 11

APPENDIX C;3

2A.0f 3
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TEST CONDITIONS - TEST
st o PIN |PIN |PIN |PIN |PIN {PIN |PIN |PIN |PIN | PIN |PIN |PIv |piv [emy | DTS
N0 | f SENSE| 3 2 3 4 5 6 7 8 9 10 |11 12 |13 |16 {un [ uax
L 1 %hs lia i3.v!-iov] -1ov] -10v ] -10v _10y -10v |-10 v! -10V | -10V GND_ -1.3m§
2_1Tps |14 10y -10v | -10v | -10v -10v 4=t0v_l-10 v -1ov | —10v | -3.84 o | -1.30h
3 I'ps {14 o.5v]-tovi-1ov]-10v]-10v =10V oy |-1ov | -1ov] -1ov]_ o |-0.25ha
4 1'ps {34 -10v| -10v} -10v | -10v. -10V -10v_|-10v | -1ov | <107 Lo.5v] aw | -0.25hs
5 iM's |7 |30ovl tovlew |ow | ew GND_ 1ovp | oo | cvp | ap 110 v 2w
0 IDs 7 3,0v]GND ;10 ¥ gND GND 'QND' .GND GND _|_GND. | enp 10y 12 o
~ 7 s 1z laoviowm 'ow liovicw GUD_. low fowp oo | o 10V 12 o8
8 1s 1 7 j3oviow lan {ow {10y GND cnp | owp | owp i oD _110v {2 m
SR - 2 onp | avp_lenn | c fonh) 10v|con o {awn ta.oviioviom
10 tTs by GND_| cnD_{ evp ! 'GND GND oxp l10y|ow Jow !3.0vi10vi2m
1L Iy | 70 ¢ _!onp | avp | oo GND cop lonp 1o viom j3.ovliovi2ma
12 1M |7 GND. | GND | GND GND GND dowm Jam low {1ov t3.0v)10v 2o
13 1%s | 7 lo.svlioviow (o |ew am | Mow jew {ow |ew 10V |0.7mAl
O T e S R I e ey “onl | on len Ted leao | i Lozl
15 10 |7 losviow lew {wviem | GND__ lono jow | ow | aw 110 v {0.7ma
16 1'ps |z losviom Lol ew oy GND_ e _lown | owp |ewp 10 V{0, 7mA
17_'ps |72 | lew_ e _law o | - low 10v Jow “lewn. e fo.sv {10 v o.7mal_
18 iTos 7 1 low low _jew jew | |ow ! aw liov few |ow lo.sv{10v Jo.7m
Y Uss 17} low jew lew low _loNp tow low {r0.v {ew To.5v 110 v lo.7ma]
20 {%s |7 - ‘lowp - {owp |owp lewn {e oo _lowo low |10.v Jo.sv {10 v |o.7m
22
= J_ i
24 > | ! wo ]
(1) Measure with :e'f'.. ‘to pin #14. (2) 100 Kz resistor ‘exte 4—3 to- ext. 5-3.
ST © CD4002 30f3

" 'APPENDIX C-3-
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: ; TEST CONDITIONS i : TEST
TEST | _ piv | pin | pIn | PN | Pty |PIn | pIn | PIN | PIN | PIN E PIN |PIN |PIN |PIN LIMLTS
no- | TEST \SENSE| 2 3 6 s e |77y 8 |9 10 01 32 |13 | fuiw | max
1 1V 1 GND | 10 V| GND GND GND__{_GND E,GND 10V 10_my
2 Vo 13 GND | GND | GND GND GND_| 10 V| Gvp 10V 10 mV
3 1V 2 GND | 10 V| GND GND e | e | e v | Jiom
K 12 oo | oo | exp GND ao | 10 v| cw 10v 10 v
5 | PT * GND | GND | GND GND GND | GND | GND 10V 2uA
6 |pT 7 10v]10VvV |10V GND 10Vj{10V}1i0V 10V 2
7 ITese| 1 La.ev|-tovltov | -10v] -10v -10v 10 ¥ |-10 V|-10 ¥ eNp__b1.3ma
8 lTosp} 13 | -10v =10 v | -10v | -10v 10V -10 v{-10 v |-10 v |-10 v 1-3.8v ] oo L1.3ma
9 1Ipspl 1 Lo.svl|-1oviio v]-10v|-10v -10V 10 vl viiov] GD_ 0.15mh
10 {%osp| 13 |  |-1ov|-10 v]|-10v]|-10v -10V 210 v 10 v 10 v | -1ov Lo.sv l o fo.asmn
11 {%psw{ 1 |3.0v| 1ovlcm {oww o GND GND | oND | onp 10 v { 2.0ma ‘
12 jIpsnd 13 _oNp | cND_ | GND | GnD GND ovp lew o liov]3.ov]iov]2.0m
13 IIpsy| 1 lo.sv| owo|owo |evp |onp GND e | enp | onp 10 V | 0.7mA
16 1 Ipsn] 13 GND | GND | GND__| GND GND oo Jowp oo |10 vi0.5v 110 v |0.7mal
15 '
16
17
18 )
19
20
21
2
23
24 !
(1) Measure with ref. to pin # 14. * Pin #5- Sense, #3,4,5,7, 9, 10, 11
CD4003 1 of 3

APPENDIX C-4

1)

(1)
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TLEST CONDITIONS.

- APPENDIX C-4

2 of 3

. ] TEST
CTEST TEST |spnep | ToF | PIN | PIN [ PIN [ PIN !PIN | PIN [PIN'!PIN | PIN | PIN |PIn |PIN | PIN LIMITS
NO | ¢ SENSE| 1 2 3 4 5 6 7 8 9 {10 11 12 13 14 Vw1 oaax
L Vg | & L.DET | MOM [+Rmp | 6 V GND GND | GND | OND | 6 V11 sy lt.sy.
~ 2 | Vg 10 GND_ |- GND | GND GND 6 v1:Rmp | MoM | DET A0 I A 2 AL
3 | Vg 4 DET | MOM +Rmp . | 14 V GND :GND | _GND_ ! GND 1ay 1 5.6V 19.7v
4 1 Vey |10 | |cNp | oND GND 14V _1+Rmp | MOM | DET 14V 15.6vV 9,7V
5 1 Veu | s DET _ICLOCK | GND |-Rmp GND oo {onp |own | 6V _11.4v 4.5v
6 |V | o cvp | exp_ | oND GND ZRmp_'|_GND _|cLOCK | DET. 6V _j1.4v !a,5v
7 1 Vy 5 _ DET ICLOCK | GND | ~Rmp GND_. GND_| GND_| GND Liav_15.6v {9.7v
8 1 Vmu | o . .GND_| GND | GND ° | e -Rmp_ | GND _jcLOCK | DET 14v_ [ 5.6V |9.7v
9 4 Veu | 5 |per _cLock | oD | +Rmp _GND GND | GND | GND 6v_l1.4v |4.5v
10 jVoq | 9 lowp | enn | onp GND +Rmp =L GND _lcLock DET | 6V_|1.4v |4.5v
- | Voy | 5 Ipgr crock | cip '+ Rmp GND GND:- 4§ GND | GND 14V 15,6V |9.7V
2 Yl o oD} oNp | ewp GND +Rrp | GND ICLOCK pET 114y ls.6v io.7v
13 . Ve | 30 1DET kRmp | oND - | MOM .4 GND oo | enp | awp 6V 1.4V {45V
R A TR law Jow lew | | emo _IMoM_| oD | -Rmp | DET 6v_11.4v |4.5v
15 (Vo | DT | —Rmo | GND ! MOM GND GND {GND | GND 14V 15.6 v|9.7v
6 IV 111 oxp {ovp lowp. GND MOM | GND | -Rmp | DET 14V |5.6v 9.7y
17 | Vru-| 3 |pEr -Rmp | GND | MOM | oo L7 |enp fow |ow ‘ 6V {1.4v [4.57
18 | Voy |11 oo lewn Jonp | oD MOM | GND | -Rmp pET | ev {1.4v la.sv
122 Vw3 lper -Rmp | GND__| MoM GND GND | GND | oup 11wy Is.evlo.7y
| 20 : Ve |11 GND | GND {GND GND MOM | GND_ | ~Rmp DET_{14v {5.6v |o.7v
21 ‘
22 s 5
23 - L L
24 i ; H i ! ! J |
- CD4003
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APPENDIX C-4

TEST CONDITIONS TEST
, . . _ : LIMITS
TEST 4 bepneg | PN [ PIN { PIN |'PIN | PIN [ PIN |PIN | PIN | PIN | PIN |PIN |PIN {PIN |PIN o
No |* SENSE |} 2 3 4 5 6 7 8 9 | 10 11 12 13 5 14 Dumn [aax
Lo Ve | o3 DET | +kmp | GND | MoM CND oD | onp - 1oy 6V [1.4V | 4.5V
2.1V |11 , GND | G¥D | GoND GlD MOM | eNp | +Rmp | DET 6 V |1.4V | 4.5V
3 | Vru 3 DET { +Rmp | GND | MOM _ GND ‘GND | GND | GND 14V {5.6V |9.7V
4 Ve |11 oND |oND | oD | GND MOM ! GND { +Rmp | DET 14 v {5.6vV 19.7v
5 {Vru| 3 jpEr +Rmp | GND | MOM Jo | GND | GND | GND - 6 v l1.4v |a.sv
6 |V [ GNn. | oNp | GND GND MOM | GND | +Rep DET | 6V }1.4v 4.5V
7 {Vru | 3 lper +Rmp | CND_ | MOM GXD . GND | GND_| GND 14V 15.6V 9.7V
8 1V | 11 GND_ | oNp | oNp GND oM | GND | +Rmp DET | 14 V |5.6V {9.7V
- ~ _ 1 :
9 ) !
10
11 1
12 i
13 i e
14 b RS
15 » R '
16 A | |
o | | 's. |
18 ‘ .
A} ?
19 - |
20 | I L
21 j
22
23
24 ! ] ! £ i | i L
© CD4003 30f£3
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APPENDIX D
' CD4002 DATA GRAPHS -

_The acceptable. data is prégented'in graphical
form. The axis for the graph has time: in
hours vs the parameter unit of measure.

The graphs of this appendix are a representative
sample of each parameter and displays the '
minimum, mean and maximum:value in centile form.
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CD 4002 L UNITSmA
PARAMETER:--- VNM Noise Margin i -
SYMBOL:~-- - -~ VNM
CONDITIONS:=-- VIN = Vout
LIMITS: === ~w-- 3.3 to 6.7 Volts
NUMBER: - === == 1 . |
GROUP A | . GROUP B
;
i
:
A

T | p—— T T Y gﬁbt Y T T
| 2 3 4 5 6 1 2 3 4 5 6
' Fe [RB]PE] BAKE |re]re |BK | FWD BIAS
| |  HOURS(inl000's) ~“HOURS(in1000's)
GROUP C | i~ GROUPD

'_ B G.Gﬁ .MAX. ‘
6.6 » , MAX. - 4 B

| 2 3 4 5 6 12 3 4 5 &
PE |BK| F B |REVERSE BIAS |BK:|FB |RB [PALLELEXCIT.
- HOURS(in 1000's) “HOURS(in1000's) I |
| | o 42 S
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_ CD 4002 i ' UNITSmA
PARAMETER --- Drain to Source Current ' : :
-SYMBOL: ==~ =-- IDS14
CONDITIONS:--- Vgs = 10V, Vvds = 3.8V
CLIMITS:---- == 1.3 mA - ’
NUMBER:--~~=~~ -2 | _ |
GROUP A | GROUP B
) 1 MAX,
1 : g -
5.5 . MAX. 5.51 |
_ w - .
4.5 50% 454 - 50%
354 . 384
1 - ' 1 MIN.
~ _ - MlN_. ; T ‘ . o {
1.5 I~ , _'—": A 1.5
ot v 1 J g 4 ‘ v L} T T T
| 2 3 4 5 6 | I 2 3 4 5 6
|FB|RB|PE] = BAKE | . |RB|PE|BK|FWD BIAS
HOURS(inl000's) ; _-HouRsmnooos)
GROUP C | . GROUPD

2.5 25 . uw

T3 33 58 [T I3 i s
PE |BK|FBIREVERSEBIAS| - |BK|FB|RB PALLELEXCIT'
i : HOURS(in 1000's) N HOURS(In 1000's)
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CD 4002  UNITSmA
PARAMETER: --- Drain to Source Current ’
SYMBOL:-- - - -~ IDS14 »
CONDITIONS:--- Vgs = 10V, Vds = 3.0V
LIMITS: ~~= == — .25mA -
NUMBER:-~-- --- 3 S _
GROUP A o GROUP B
§ 1 - wmax
M
|O 7 | MAX. |O -'
‘8 N 50°/° .. » _8 _ " ‘ 500‘
64 | | 4 wn
4 - | o 441 |
- . MIN. ) -
O ————
2 _ 2
T T T T T 1 T T T T
I 2 3 4 5 6 I 2 3 4 5 6
| FB |RB | PE BAKE - |RB|PE|BK | FWD BIAS
. ~ HOURS (in1000's) HOURS(in 1000's)
GROUP C I GROUP D
i . o o
|;o- MAX. 04 __"MAX' ' -
8 50% - 81 50%
' MIN. 1
6 - ' 6 A B
2] T
Y T T T T T - T Y ™ T
| 2 3 4 5 6 2 3 4 5 6|
PE | BK | FB | REVERSE BIAS BK’ ;;FB RB P‘ALLEL EXCIT.
HOURS(in1000's) - HOURS(in I000's)
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- CD 4002 _
PARAMETER:--- Drain to Source Current -
SYMBOL: ~=~=~-=~ IDS7 » S
CONDITIONS:--- Vgs = 10V, Vds = 3.0V :
- LIMITS: =« = === 2.0mA »
'NUMBER:--=----- 4
: GROUP A
- ]
- MAX. -

——
UNITS mA

GROUP B 7

MAX.

¥ 4 I ! 1 LI} B 1 1 I L 1
1l 2 3 4 5 6 | 2 3 4 5 6
~{FB |RB| PE BAKE RB|PE |BK| FWD BIAS
HOURS(in I000') HOURS(in1000's)
GROUPC | GROUP D
'_ MAX. - MAX
7] 7
6 - S0% o 6 . 50% .
-r—_~ F
5 St S |
4 | MIN. S _ MIN.
S if—
T ) r ; Y i T Y T T
I 2 3 4 5 6 | 2 3 4 5 6
PE [BK|FB [ReVErsE BIAS| |8k [FB [RB[PALLELEXCTT.
HOURS(in1000's) - HOURS (in1000Q's)
45 o ‘ : _
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- cD4002 DR UNITS mA
PARAMETER:--- Drain to Source Current ' i
SYMBOL:----- - IDS7 _ :

CONDITIONS:--~ Vgs = 10V, vds 0.5V
LIMITS: === === 0. 7mA
NUMBER: ~==-- - 5
GROUP A GROUP B
23] MAX. - 234 MAX.
204 - 204
1.7 4 4 50% .74 . 50%
144
1.1 ’ ' . L
. MIN. - 4 . |
.8 T T T T T ' 8 ls,:: T T . T T 1
I 2 3 5 6 1.2 3 4 5 ¢
FB |RB|PE BAKE RB:|PE |BK|FWD BIAS
*|__HOURS(in 10005) L__‘HOURS(in1000’s)
'Y GROUPC © . GROUP D
. h o S O MAX.
1.7 1 50% 1.7 _ 50%
1.4 ' ‘ 144 7
MIN. | 1 MIN. |
e T—
.1 A (N I ‘ .
8 ‘ T T T T T T .8A l< T T T T T
I 2 3 4 5 6 - 2 3 4 5 6
PE |BK |FB |REVERSE BIAS BK.['FB |RB |PALLEL EXCIT.
HOURS (in1000's) 'HOURS(in 1000"s) i |
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SYMBOL: --~--~ Ith (1)
CONDITIONS:-- vDD=10V,
- LIMITS: =~~~ -~ 10ma

CD 4002

PARAMETER:--~- Threshold Drain Current !

V1IN to any one 1nput

9y

“

UNITS uA

47

NUMBER: ==~ ~~- 6
GROUP A - GROUP B
9-‘ .
I
T T T T T T : T T T T T
| | 2 3 4 5 6] | 1 2 3 4 5 &
|FB |[RB | PE BAKE | RB|PE [BK| FWD BIAS
HOURS(in1000’s ) - HOURS (in 1000's)
GROUP ¢~ 'GROUP D
: 23——"‘ _‘ ~—-----¢"
o) ol | o
7 - 7
54 5 -
3+ o | 3-
va\/\_—. 11
T T ™ T T T ; T | T T T
| 2 3 4 5 ¢ | 2 3 4 5 6
PE [BK | FB|REVERSE BIAS . |BK |FB [RB |PALLEL EXCIT.
HOURS (in1000’s) < HOURS (in100Q's)



. CD 4002 : - UNITS %
PARAMETER -- Drain to’ Source Current P -

SYMBOL t ==~ -~ IDS7

CONDITIONS:-- Vgs = 10V, Vds = 3 OV

LIMITS: ~= ==~ 2.0mA _

NUMBER:----- 9 . | .
GROUP A | - GROUPB
10%- '0%:
o 9]
74 71
5 5 -

| 2 3 4 5 6 | I 2 3 4 5 6
FB |RB|PE| BAKE |RB|PE|BK|FWD BIAS
HOURS (in1000's) HOURS(mIOOOs)
| GROUPC | GROUP D
0% | 10% -
9 4 | 9
7 - [
- -
5 5
- B

1 ¢ 3 4 538 [r 33353
PE |BK] FB |REVERSE BIAS BKETFBFB PALLEL EXCIT.
HOURS(in1000's) "' HOURS (in1000's)

. T
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1 B |

|v‘2'3 4 S5 6

FB

RB|PE BAKE

HOURS(in1000's )

GROUPC

10%

| 2 3 4 5 &
PE | 8k| FB |REVERSE BIAS

HOURS(in1000's)

"
t s

CD 4002 -
_ PARAMETER -- Drain to Source Current
SYMBOL: -~ =--- IDS7 .
CONDITIONS:-~ Vgs = 10V, vds 0.5V
LIMITS: =~- -~ 0.7mA
NUMBER:----- 10
GROUP A
10% - 10%: -
9 - 9 -
T 7-
5] 5_
3 -

GROUP B

2 3 4

5 6

ﬁ‘iRs

PE|BK|FWD BIAS.

HOURS(m IOOOs)

-GROUP D

2 3 4 5 6

- [sk

FB | RB|PALLEL EXCIT.

- HOURS (in1000’s)

' UNITS % ’

L T L O A T —xcr




_ IS A -
| cb 4002 S UNITS %

PARAMETER: Drain to Source Current C :

SYMBOL: IDS14 :

CONDITIONS: .Vgs = 10V, Vds = 3.0V

LIMITS: .25mA

NUMBER: 11

GROUP A ~ GROUPB
10%- 1 10%
9 91
7 - 77

5..
3

T ¥ T L o T ‘
| 2 3 4 5 6] | U 2 3 a4 5 6
|FBIRB|PE] BAKE |  |RB|PE|BK]|FWD BIAS
HOURS(in1000's) - HOURS (in1000's)
| GROWPC | '°  GROUP D
0% ) | 10% -
o1 9 |

T3 3 3 3 1o 33353
| PE | BK | FB|REVERSE BIAS BK: FB RB|PALLEL EXCIT.
' HOURS(in1000's) - HOURS (in 1000')




— ——

SYMBOL:-----= TDS14

LIMITS: ==~~-~ 1.3mA
NUMBER:--=--~ 12

PARAMETER:-- Drain to Sour

CD 4002

GROUP A

T J

| 2 3

LI
4 5 6

FB RB PE

BAKE

HOURS (in1000's)

GROUP C

ce Current

CONDITIONS:-~- Vgs = 10V, Vds = 3.8V. .

GROUP B

RB PE BK FWD BIAS
HOURS (in 1000's)

UNITS %

o B TR~ T SR

GROUP D
0%
5 5-
'3: | 3:
| ;l/\\'/”-\\\\\\--i”' I il
| 2 3 4 5 6 | _2 3 4 5

2 5
BK FB RB P'ALLEL EXCIT.
HOURS (in 1000’s)

PE BK FB REVERSE BIAS
HOURS (in1000"s)

‘ _
51 ‘



CD 4002

PARAMETER: ~-- VNM No:.se Margln .
SYMBOL:=-=~~~ VNM _
COND!TIONS -- VIN = Vout :
LIMITS: ~-aus - 3.3 to 6.7 Volts
NUMBER ------ 13 ,

) I | I
| 2 3 4 5 6
FB |[RB|PE| BAKE
! ~ HOURS (in 1000's)
! T ~ GROUP C
0%4
o1 /\
7] o

——

4 5 6

GROUP A

! 1
2 :
8K | F8 [REVERSE Bias

PE

HOURS (in 1000's)

UNITS %

GROUP B

2 3 4 5 6

RB’

PE | BK

FWD BIAS

“*HOURS (in 1000's)

"GROUP D

1 2 3 4 5 6
8k|Fe |re]PALLEL xar

. "HOURS (in 1000's) .
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APPENDIX E .
CD4003 DATA GRAPHS

The‘abbeptable data is presented in graphical
form. The axis for the graph has time in
hours vs the parameter unit of measure.

The graphs of this appendix are a representatlve
sample of each parameter and dlsplays the _
‘mlnlmum, mean and maximum value in centlle form..
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- CD 4003 UNITS mA
PARAMETER:--- Output Drive Capability '
SYMBOL:--==-- IDS “"p" ‘
CONDITIONS:-- VDD = +10V, VGS = 10V, VDS = -3.8V
LIMITS:=~«-=- ~-1.3 mA minimum Co
NUMBER:-=--~ 2 .
GROUP A 'GROUP B
7.2 | o 724
. = ' MAX.
6.0- 604 N
- 50% 4 50% »
. S0 MIN.
T T Y ¥ BRI T l "ﬂ 1 .l v 1 » T
I 2 3 4 5 6 -2 3 4 5 6
| FB |RB | PE BAKE RB|PE [BK| FWD BIAS
b HOURS(inl000's) HOURS( in 1000's)
GROUP C GROUP D
724 724 ¢ -
664 . i 65: ! : !
6.0 - ‘ 6.0 - : |
4 : 50% ' 4 b 50% A '
s 5 e——————
i1 MIN. 1 = MIN.
I 2 3 a4 5 6| i 2 3 4 5 6
PE|BK| FBJREVERSE BIAS| BK 'FB RB | PALLEL EXCIT,
HOURS (in 1000's) ‘HOURS (in1000's)
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' - CD 4003 R UNITS mA F
PARAMETER:--- Output Drive Capability e '

SYMBOL: ===~~~ IDs '"'p" - -
CONDITIONS:-- VDD = 10V, VGS = 10V, VDS = -0.5V
LIMITS: === === -0.15 ma &

NUMBER: =---~- 3 e .
 GROUP A o . GROUP B
.35 - | MAX 1354
l2s4 |
1154 - -
1,051 | o
_ﬂ‘
954" CMIN. o
_m
.85 - *
FB |RB |PE BAKE |RB|PE |BK| FWD BIAS |
HOURS(in 1000's) | HOURS(in1000's}
GROUP ¢ | GROUP D
.35 - o 135  wax
| i . I_‘w
.25 | .25 ' |
1154 | MAX. |'|5i"2
’.-______-—-—-—-———-—-h. :f,A )
.05 -  50% 1054 50%
~1———--_-L—> AﬁJ-'v 95:f—' S —————
.95: : , MIN I . -
1 T T T L ] . T T LB T
| 2 3 a4 5 6 | 1 2 3 a2 5 &
PE |BK | FB|REVERSE BIAS |BK | FB |RB | PALLEL EXCIT,
HOURS(in 1000's) | HOURS(in1000's )
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UNITS mA

: « -~ CD 4003
PARAMETER:--- Output Drive Capability
SYMBOL: === ==~ ips "N"
CONDITIONS:-~~ VDD = 10V, VGS = 10V, VDS = 3.0V
LIMITS: <=~ ==~ 2.0 mA minimum
NUMBER:- - = --- 4
: _ GROUP A
904 . |
1 MaxX.
7.0 80%

T T 1 T T
| 2 3 4 5 6
| FB |RB|PE BAKE
o HOURS(in1000's ),
| ' ) - -
| GROUP C
90{ :
8.0 MAX.
-M_
7.0- .
N 50% »
P—————— R ———
6.0 - .
1 MIN. |
504
| + 2 3 4 5 6
PE |BK | FB |[REVERSE BIAS

HOURS(in 1000's )}

58

“ GROUP B
_
_1
9.0 |
8.0- ,
4 MAX.
70-4"\——-'\.—
oo 0 T 1 Y T
'"2 3 4 5 6
RBféE BK | FWD BIAS
HOURSUHIOOO%)
r .331 GROUP D
9.0- D _' |
- : ... MAX, ‘
zo_ . :.'
- o 50%
6.0 . ‘j; )
~ MIN. |
l' :: 1 I 1 T
| f‘-‘:' 2 3 4 5 6
BK [FB |RB |PALLEL EXCIT.
HOURS(in 1000's)




CUNITS mA

o MIN.

.56 |

T T T T T

|l . 2 3 4 5 6

PE |BK | FB|REVERSE BIAS
HOURS(in1000's)

o CD 4003
PARAMETER:~-- Output Drive Capability
- SYMBQL:-----~ IDS "N" s
CONDITIONS:-=-- yDD = 10v, VSG = 10v, vDS: =:0.5v
LIMITS ==~ ===~ 0.7 mA minimum
NUMBER: - ----- 5
"GROUP A GROUP B
| | _? |
226 - | | 226
4 MAX. - : MAX .
.98~ lLog8{ -
|.84:/\_/5-k_|.'84% 50%
.70 - 1,70+ MIN.
I T ¥ T ¥ 1 ¥ l ! 4
I 2 3 4 5 6 B | 2 3 4 5 6
FB |RB | PE BAKE if RB|PE {BK | FWD BIAS
HOURS(in 1000 ) HOURS (in 1000's)
GROUP C GROUP D
2.26- 226 4
_ » "MAX. ‘ s
2.1 21— - 2d2q L max
1.98 - | .98+
7 % I -
.70 .70

Fw MIN.

1.56
3 7 T | T ey
. | 2 3 4 5 ¢
|BK |FB |RB |PALLEL EXCIT.

HOURS (in1000's)
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PARAME TER: - -~ Threshold Volt

age

SYMBOL: -~--~ - Vth
CONDITIONS:-~~ VDD = 6.0V

PE

REVERSE BIAS

HOURS(in 1000's)

CD 4003

UNITS VOLTS

LIMITS: v~ = == 1.4 thru 4.5V
NUMBER: - -~ ~=- 6 :
" GROUP A GROUP
400  MAX 400 f MAX
3,504 350 |
300+ ?3.00
2504 2.50
2001 2.00
T T T Y 7 ™ l T T T Y
| 2 3 4 5 6 12 3 4 5 6
- |FB |RB]PE BAKE RB|PE |BK | FWD BIAS
HOURS (in1000% ) "HOURS( in 1000's )
 GROUP C "~ GROUP D

1.2 3 4 5 6
Bk [F8 [Re [PALELEXCIT

- HOURS(in 1000's)




PARAMETER: --- Threshold Voltage
SYMBOL:--~~-- vth .
CONDITIONS:--- vDD = 14V
LIMITS == ~-=~ 5.6 thru 9.7
NUMBER: ------ 7
| ‘GROUP A
i MAX.
8.7 mm—————— g

3 4 5 6

FB |RB

PE

BAKE

HOURS(mIOOOs)

GROUP C

MAX.

PE |BK

FB

REVERSE BIAS

HOURS (in 1000's )

W ﬂ
CD 4003 UNBTS VOLTS

 GROUP B

PE

BK

FWD BIiAS

"HOURS(in 1000's)

GROUP D

|8k

FB

RB

PALLEL EXCIT,

HOURS( in 1000's)

T TR ot 5 SRt d

=
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HOURS(in I000's )

CD 4003 UNITS % i
PARAMETER:--- Output Drive Capability
SYMBOL:-----~ 1IDS ''p" o
CONDITIONS:--~ VDD = +10V, VGS = 10V, VDS = -3. 8V
LIMITS: ~=~==-= -1.3 mA minimum
NUMBER:- - - - - 8
GROUP A GROUP
10% 0%
9-* 9"
7- 7
5 5 S
3- 3
| S | -
1 ] I T 1 | ] y
| 2 3 4 5 ¢ I 2 3 4 5 8j
|FB |RB|PE BAKE RB|PE |BK | FWD BIAS
1 HOURS(in1000's ) . HOURS(in 1000's)
; GROUR C GROUP D
10% - 10% -
9 - 9.
7- 77
54
3_.
|
1 .
L1 2 3 4 5 ¢ 2 3 4 5 &
PE |BK | FB |REVERSE BIAS. BK | FB |RB |PALLEL EXCIT.

“HOURS(in 1000's)




CD 4003 UNITS %
PARAMETER: --- Output Drive Capability
SYMBOL:--=-=--~— IDs "'p" o
CONDITIONS:--~- VDD = 10V, VGS = 10V, VDS = .-o 5V
LIMITS ===~ -0.15 mA :
| NUMBER:------ 9 |
GROUP A GROUP B
10%1 10% -
9] 97
7- 7+
5 - 5}‘"
37 34
1- B g
| 2 3 4 5 6| | i 2 3 a4 5 &
F8 |r8 |PE BAKE {RB[PE [BK ] FWD BIAS
"HOURS (in 1000's) |  HOURS(in 1000's )
| GROUP C : GROUP D
10% - 10% 1
9 - 9-
T 13 ] 1 L .T ’ : i I : ] 13
I 2 3 4 5 6 1 1 2 3 4 5 sl
PE |BK |FB lREVERSE BIAS I8K |FB |RB |PALLEL EXCIT.
HOURS (in1000's ) ‘ HOURS(in 1000's) |

S e AT TR T T
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UNITS 9%

- CD 4003 o
{ PARAMETER:--- Output Drive Capability

| SYmMBOL:------ IDS "N" -
§ CONDITIONS:--- VDD = 10V, VGS = 10V, VDS = 3.0V - y
LIMITS: === == 2.0 mA minimum ‘ '
NUMBER: -~~~ -- 10 , | . j
| | GROUP A o GROUP !
10%- 10% - :
9- 9- j
1 T :
7 4 7 ]
; ) i
5 - 5+ :
| 31 31 :
) 1 ¥
T T Y ' - T ' Y Y
| 2 3 4 5 6 | 2 3 4 5 6
FB IRB|PE| ~BAKE |  |RB|PE[BK| FwD BIAS

I L HOURS(in1000's) HOURS(in 1000's)

Ty
.

GROUP C

GROUP D

D 0 A O A .. R T M 3 A A L A b= M0 7 O

POEYIEAR Wi, T GO

| T T

| 2 3 4 5 6 172 3 4 5 6
PE |BK [FB JREVERSE BIAS 8k |8 [re [PaLLEL Excim.

'HOURS(in1000's ) | HOURS(in i000's)
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: . CD 4003 UNITS %
PARAMETER:~--~- Output Drive Capability
....... IDS HNll
g‘g,ﬁ“.?,?v%ons -~ VDD = 10V, VSG = 10V, VDS =.0.5V
LIMITS:=-== ===~ 0.7 mA minimum .
NUMBER:===-=--~ 11
GROUP A GROUP B
. ' .
10% - 10% -
9 - 92.
7 74
5 4 5 -
1 ]
3 31
- 'd \/-\/ -
' T 23 4 5§
FB |RB|PE BAKE RB|PE |BK | FWD BiAS
HOURSI(in 1000's ) HOURS(in 1000's )
GROUP C GROUP D
10% - 10% -
9 4 9 -
74 7 4
5 §f
3 - 34
| _ | 4
i 2 5 2 5 & [ 1 32 3 & & &
| PE |BK | FB |REVERSE BIAS I8k |FB |RB [P'ALLELEXCIT.
HOURS(in1000's ) L HOURS(in 1000's)
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| CD 4003 O UNITS %
PARAMETER:--~ Threshold Voltage _
SYMBOL:~=+~-- Vth :
CONDITIONS:~~~ VDD = 14V
LIMITS: ««e-=e-s 5.6 thru 9.7
NUMBER: ~== ==~ 13 .
GROUP A GROUP B
~ - A ' :
9 - 9
74 7-
7 . n : .
5 - | | s4 -
| 5 W\- i f-\/
o i L T, T T ' Y . | . ™
| 2 3 4 5 6 I 2 3 4 5 &
FB |RB|PE BAKE - |RB|PE |BK|FWD BIAS
HOURS(inl000's)  HOURS(in 1000's )
- GROUP C .. GROUP D
- - _ |
i ]
9 4 9
7 - 7 4
1 -
5 - 5
34 3 -
' I'] 14
| 2 3 4 5 6 I 2 3 4 5 6
PE |BK |FB |REVERSE BIAS BK |FB |RB [PALLEL EXCIT,
HOURS(in 1000's) | ''HOURS(in 1000's)
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: CD 4003
PARAMETER:--- Threshold Voltage
SYMBOL:------ - Vth
CONDITIONS:=-- VDD = 6.0V
LIMITS: —~= == 1.4 thru 4.5V
NUMBER:--—--- 12
GROUP A
9O A
7
5
3
| -
| 2 3 4 5 6
FB |[RB|PE BAKE
HOURS (in1000’s ).
~ GROUP C
9 4

11 I T 14 T T

| 2 3 4 5 6|
BK |FB |REVERSE BIAS

HOURS(in 1000's)

PE

UNITS %

GROUP B

y ! T T ]

I 2 3 4 5 6
PE |BK | FWD BiAS |

HOURS(in 1000's)

GROUP D

f

) S T
| 2 3 4 5 6

FB |RB [PALLEL EXCIT.

HOURS(in 1000's)
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CD4003 -
'UNITS OF MEASURE IN: MICRO AMPS

IS8 X | {1 i
AW_, = ’FI . || [ _l
- . b -
BAK « 3 f E PE
mall : i
e +t T L Ty L 11 MM
| .O — r‘_ =~ '——: 1 s - b dniss incll g Thal) Mo -~
5 }
4 £ \
£ i
Ry i S 3 -
Y — g N -
2
.__.‘ =
| ) ki
0.1 Vi
= £ =; . -,
05 s = =
04
.03 £
02 f
y i
|

01 —- PP i A
-~ 0 1000 2000 3000 4000 5000 6000
- TIME IN HOURS®
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j{

3320

CONTRACT
1T
=z
]
.
O
o)
>
0N

|

- 1.000
FB 36 .001 . {.000
See 168 .275 .000
g Life 500 J .155 .064
<| Test |1000 >1.0 .093
Above AR R
- 0 .595 .070
FB 500 .002 .000
FB 1000 .041 .000
RB 2000 >1.6 .009
PE 3000 .615 .105 -
O 1 BAKE. [4000 _}.000 ].000 }.000
% BAKE:~.5000 -} +00:0--.-1}+.000 ]...000. . ;J-...00 ol
BAKE |[6000 .000 -}.0060
Chan- |Chan-|Chan- | Chan-|Chan- |Chan- }|Chan- |Chan-
nel - inel  [nel nel nel nel nel nel
vDD VDD VDD VDD VDD vDD VDD VDD
COMMENTS : to to to to to to to to
) GND GND Pin - ‘GND GND GND GND GND
: 5

NOTE : S/N”3315 = Failed catastrophically at measurement poimt.s due to missing pin.

CD4002 LIMIT FAILURES - GRCW®? "A"
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BERIAL NUMBER| 3342 | 3345 3346 [3349 |3350 [3351
ARC LIFE TEST{ FB FB RB N/A |N/A  N/A
& PARAMETER ipT |IPT |IPT IPT |IPT [IPT
é[nuj}op MEAS .§ UA uA udA ul ulA ° A
B4
Z| TYPE |TIME
O| OF |POINT
LIFE
L..tIEsT |
RB
0} See
Elrife
Test
Above
BAKE | 500 .| .049
_BAKE {1000 .J}..217 |
FB ~ |2000 . JJ1.523
v | RrRB 3000 H.002 |
| PE 4000 §1.251
= | PE 5000 .005
PE 6000 J .128
#chan-|chan- | chan-{Chan- |Chan~ | Chan-
i nel nel nel nel nel nel
vbD |vDD vDD |vDD |vDD VDD
COMMENTS : to {to to to to to
GND |GND GND |GND |GND GND

NOTE: S/N 3348

~ Failed catastrophically at measurement point 2 due toc Gate 1 beihg open;
at measurement point 1 this unit was out of manufacturer's specification.

Cb4002 LIMIT FAILURES - GROUP "B"
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| 3366 | 3368 |3368 | 3368 |3371 |3377 13368 13368 |3368 |3373 | 3373 |3368 [3362
fl BAKE | RB |RB RB. |RB N/Aa |rRB  |RB |RB N/A N/A _|RB _ [BAKE
- ElPARAMETER | IPT | IPT |IPT) |IPTp |IPT |IPT - |ITH 1|ITH O |ITH O|ITH O | ITH 0}Vl TDS
EUNIT OF MEASEuA JuA - . juA  JuA uA uA uA uA TuA uA lua A%
'&| TYPE |TIME |} LIMIT |LIMIT |[LIMIT |LIMIT |LIMIT |LIMIT|LIMIT LIMIT
Ol OF |POINT 10 |10 10 10 10 10 {.01 p.3
LIFE | IN | AX. |MAx. [MAX. |[MAX. |MAX. |MAX. |MAX. MIN.
| TEST | HOURS § e
~r -1 0 : 1.017 0.01 lo.o02 " 5.35 {4.17 |.000 | 3.65
| RB 36} .003 }.001 1}.002 |.000 }.242 fo0.01 }0.20 }o0.01 |9.67 |7.77 |.000 | 3.70
Q| see 168 J# .000 | 003 |.001 ].002 |.002 pr/77/40.01 (0.08 10.02 ;;7’/444595/ .000 | 3.65
<| Life | 500 § .00l } 002 }.001 }.002 |.038 (PULLED 0.01 |0.06 0.01 .~ PULLED .000 3.73
ggst 1000 § .000 | .003 |.002 |.002 |.148 [Z22240.01 [0.05 10.02 prrzz ) .000 |3.74
Qve i .
- o 8 000 l.002 |.o0o1 }.oo01 |.051 f.172 Jo.o1 {0.01 }0.04 |8.12 }6.41 {.000 | 3.69
PE soo M .1s0 |.003 .001 .002 l.042 |.215 0.01 Q.Ol -10.03 19.34 7.47 }1.000 2.03
pe 11000 W o001 |.oo0a |.o01 003 l.075 l.og9a {o0.o3 [0-00 Jo0.38 f4.01 |3.14 }.000 |1.54
BAKE |2000 .001 | .003 J.001 .002 |.000 |.074 |o.03 [0-00 }0.02 |3.75 12.94 }.000 |3.02
FB 3000 WK .oo0 |.002 ].001 .001 }.119 }.091 0.02 0.00. 0.02 3.64 2.86 |.000 1{27
2! rB 4000 J .000 |>1.6 |>1.6 ‘|>1.6 |.014 | o015 |14.50 {37-15 ]48.89163.92 {56.59({.011 | 1.90
gl kB ..|5000 H0..0007{>1.6 [>1.6 1>1.61.000 }008 119.2550.23 j61.71)114.24)103.4;.014 }2.02
=g |6000 § .000 |.272" |-226 "|.4597|.002 7| 007 23;10'r0192” T4Y6LHI5399 1415 K017 2812
§ Chan—-|Total | Gate |Gate lchan- { chan- Input Leakage “InputiLeak— Mar- lMar-
: | nel 1 2 nel {1 nel Problems at {1 age PrOPlem ginal lginal
. .COMMENTS: . HvVvDD | . _ . " VDD VDD Marginal Levels | at MarginalOutputiOutput
o . o Varlous Channels. }, = to , o TLevels | =N | nye
§ GND GND GND ' _ o . ' Chan- |[Chan-
i | . jnel  inel
{Gate 2Gate1h

NOTES: S/N 3363 This unit survived the ARC Life Test but was received in catastrophic

condition for the MSFC Life Test.

S/N 3374 - Failed catastrophically at measurement point &.
S/N 3376 - Failed catastrophically at measurement point 6.
S/N 3358 = Failed catastrophically at measurement point 2.

CD4002 LIMIT FAILURES - GROU® "C"
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SERIAL NUMBEH| 3380 | 3398 |3401
ARC LIFE TEST|| N/A |N/A N/A
& PARAMETER ' IPT |JIPT |IPT
E UNIT OF MEAS.JuA uA ua
Z| TYPE |TIME # LIMIT| LIMIT |[LIMIT .
ol oF {POINTH§0.20 }J0.10 |0.10 o '
- | LIFE IN MAX. |MAX. |MAX. ' ,
TEST |HOURS | , ' N
- 0 .025 }.003
RB 36 .559 {.120
L | See 168 4/ S S S
é Life 500 PULLE?ééﬁfﬁ
Test {1000 7 ‘///
Test 00
- 0 .348 |.106
BAKE 500 .042 1.049 ,

"I BAKE . 11000 {| .. J.018 "J.oo2 - f b b i
- I'FB {2000 .017 jLo00 | o o -
o | RB 3000 .045 {.009

{5l PE 4000 .020 ].000
S| PE 5000 .017 l.000
PE |6000 .01l6 }.000"
Chan- |Chan~
nel nel
VDD |VDD
‘COMMENTS : to £o
GND |GND
_NOTE: S/N 3396 - This unit survived the ARC Life Test with some drift

but was received in catastrophic condition for MSFC Life Test,

CD4002 LIMIT FAILURE - GROUP "D"
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3318

SERIAL NUMBEHR 3310 | 3310 13312 3312 3316 3316 |3311 }|3321 3318 3318 [330% 3305
ARC LIFE TESTH PE PE PE PE FB FB PE FB PE PE PE N/A N/A
£ : T -
E PARAMETER ) IthO | IthO {IthO IthO |Ith0 [Ith0 J]Ipt Ipt vnm {Ids . | Ids Idsn | Idsn
= UNIT OF MEAS.§ ulA uA ul uA ul uA uA ul V. mA mA A mA
% TYPE |TIME § DRIFT|DRIFT |DRIFT |DRIFT|DRIFT PRIFT |DRIFT |[DRIFT |DRIFT DRIFT | DRIFT|DRIFT | DRIFET
©] OF [POINT f+ 0.1{+ 0.1+ 0.1 |+ 0.1+ 0.1} 0.1 |+.01 !+.01 |+ 5% f+ 5% |+ 5% |+ 5% |+ 5%
LIFE IN. } X. MAX. [|MAX. MaX. MAX. |MAX. MAx. |MAX. MAX. |[MAX. MAX.
|| TEST - - ' »
0.02 ]0.02 |0.03 ]0.02 : 4.03 [4.54 | .
0.02 J0.02 }0.05 0.03 }0.10 4.64 |4.05 4.51 \\\\ _
o | See 168 0.02 {0.02 |0.05 0.03 |0.02 4.64 }3.80 4.39 QQ\ N
§4~Life 500 §0.02 |0.02 (0.05 0.03 (0.02 4.55 |2.29 3.90 \\\Sigzng
| Test |1000 J0.03 |0.02 |0.08 0.04 }0.02 .02 .001 }.014  }(4.06 |1.76 3.41 &x
Test . . 4 SRk | - NN
- ] £ 0.02 0.00 J0.06 0.03 |0.00 .00 .000 }.002 3.90 |1.61 3.52 |4.79 5.87
FB 500 RB0.00 [O0.00 j0.03 }0.02 |0.00 .00 .000 }.001 3.92 }1.95 3.89 }4.58 5.77
FB 1000 {0.01 |O0.01 }(0.04 0.02 j0.01 .01 .000 }.002 3.96 |[2.18 3.96 ]4.48 5.65
RB 2000 §0.01 }0.01 }O0.09 0.03 |[0.01 .01 .001 |.002 4.03 |2.14 3.97 }5.25 6.43
|2 pE 3000 j0.02 ]0.02 |0.14 0.05 }0.03 .04 .001 ].035 4.51 |3.70 4.21 {5.11 6.19
9 | BAKE [4000 J0.27 10.35 |0.14  f0.21 |1.05 f.29 }.020 |.001 }4.13 |2.33 |4.11 |4.60 ['6.35
4.} BAKE: 5000 ,§-0.:37.2-0.47:40+:25.~ -} 0-+71 +|1.65- - R.00-..].. 000-,.4.001 .} 4.18 .|2.43.° |} 4.15 }4.60 . |.6.34.
‘BAKE |6000 j§0.33 }J0.42 (0.38 1.49 }1.59 .04 .000 }.002 4.21 }2.52 4.18 }4.57 6.32
'Upstable Inputs . Unstable Inputs . |Chan- [Chan- |Chan-}| Output "p" Output "“N*
& f With' Marginal Low | With Marginal Low|nel nel nel Channel Channel
COMMENTS : Levels Levels from |[from from | Unstable Unstable
: : , VDD VDD ‘Gate on Both on Both
to . to 1 to '} Gates Gates
GND |Pin 5 |GND

4
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SERTAL NUMBEﬁ 3328 | 3328 3340 3344 3334 3338 | 3343 |3344 3347 3352
ARC LIFE TESIiN/A N/A RB FB - FB ‘FB FB FB N/A N/A
B : ; :
O [PARAMETER | ITtho | IthO |[IthO |Ith0 |Ipt ipt |Ipt |Ipt Ipt . |Ipt
l v . ‘ _ , : .
E UNIT OF MEAS §uA» ulA ud ‘tuA udA uA  |jua  jua ul uA
% TYPE |TIME AVDRIFT DRIFT |DRIFT |DRIFT |DRIFT | DRIFT DRIFT [DRIFT |DRIFT DRIFT
1°| or |poInT ] + 0.+ 0.1]+ 0.1 |+ 0.1}+ .01} + .01|+ .0L{+ .01 |+ .01+ .01
} | riFe | N o MAX. | Max. |MAax. |MAx. |Max. | Max. |MAX. [MAX. |MAX. |MAX.
__| TEST |HOURSH ___ : : : . _
- B NN 0.01 Jo.o1 }.003 | .oo0 |.000 [.013 |.000 |.000 |
- RB 36 NO 0.01 0.01 ].003 .000 |.000 }.004 |.060 v.iig
y [ See 168 NN 0.010 fo.01 {013 |00l f.000 1003 oo 22
% Life 500 HISTORY 0.01 0.01 }.005 .001 ).017 }.003 :f/;ULLED Z
Test |[1000 N} 0.02 0.02 }.004 .001 |.042 |.0 6 o220 ‘/<2
- 0 l§2.46 }2.58 [0.00 |[3.46 |.057 | .001 |.001 [.042 |.044 }.000
RB 500 #2.40 }2.53 {0.00 ‘0.13 |.009 .000 |.000 }.027 .001 |.000
-} RB - lOOO»I 2.57.12.76 J0.01 _]0.05.}.007 .| .000 }.001 J.022 .003 }.000
%;,,) ‘PE‘ 2000 i 2.67\ 2 wQ g e Q0L v 006 004 .01:7 R0 By A .005 . ~.009 .. .{002 '«
0| Bake [3000 [J2.27 {3.75 |o:19 |o0.02 |.006 | .000 |.000 | g39 |-000 |.000
=!|FB 4000 #2.36 |4.74 [0.21 0.04 {.020 .042 |.010 |.006 .008 |.030
FB 5000 §2.37 {4.21 }0.15 0.03 |.006 | .000 |.000 [.004 .000 [.000
"FB 6000 §2.28 {4.28 }0.18 0.04 }.012 | .000 }.002 }.003 .000 ].000
inUnstable, Gate l|Gate JAChan- | Chan-}Chan-{ Chan-|Chan- [Chan-
t Inputs Unsta-|{Unsta-inel nel nel nel nel nel
, ' f With ‘ple ble |from from |from | Gate |from |from
COMMENTS: I Marginal ith |with JvDD VDD |VDD 1 VDD {VDD
_"Low Levels |Low Low . to to to - to to to
l ar- |mar- |[GND | GND |GND GND |GND -|GND
inal -?inal '
Jevels |levels

CD4002 DRIFT REJECTS - GROUP "B"
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3370
ARC LIFE TEST RB
& PARAMETER Vnm
S PNIT OF MEAS.| v
% [TyeE 1 D1 DRIFT
- 18] oF I+ .11+ . + 5%
« LIFE | . _ . MAX.
.| TEST- |HOURS : - '
: = 0.} 0.01 4.72 '
1T |IrB 36 j0.01 }o0.02 0.02 . 4.71
18 [See 168 §0.01 |0.02 0.03 {0.02 j{.101 .002 4.26 4.48 {4.69
< |Life | 500 §0.01 §0.01 } 0.03 {0.02 }.028 .006 |PULLED}4.25 4.50 [4.68
| Test {1000 f§O0.01 }0.02 | 0.03 [0.02 |.004 | .032 p~ 4.14 |4.44 |4.62
Above S : /fgggg
- o Bo.oo {o.00 | 0.02 |o.00 |.001 |.002 |.001 |4.16 |4.42 |4.63
PE so0 H0.00 {0.00 | 0.02 |0O.00 }.000 .002 }.001 1{4.26 4.50 [4.68
PE 1000 Ho.o01 lo.01 0.02 |0.01 }.000 .002 |.001 [4.15 4.44 |4.66
BAKE (2000 HJo.o01 fo.01 | 0.02 jo.01 {.000 .002 }.018 4.28 4.50 |4.70
8 FB 3000 fo.01 |o0.01 0.01 j0.01 j{.023 .020 |.000 (4.62 4,13 (4.21
Julre 4000 Ho.s7 lo.17 } 0.12 |2.11 [.000 .002 |.002 |4.13 |(4.42 {4.33
1% | s S15000° #o.43..}0.19. ) 0.x4 |3-85 1.000  }.002 F.001  14.12 - t4.41 }4.55 -
o PRBY 16000 f0.60 |0.34 0027 (4099 .000 .00271.00Y |4.16 ""[4.47 |4.55"
) Unstable Chan-|Chan- | Chan-| Chan- [Chan- | Chan-]Chan- |[Chan-
Inputs with | nel [nel ‘nel |[nel nel nel nel nel
o ~ -jMarginal | from |from from | from |from from }from |(from
‘COMMENTS: HLow Levels | Gate |Gate | VDD. |VDD |VvDD VDD - |VDD |Gate:
E ’ 2'to 1 to ] to Jto to to to 1l to
GND *~ |GND GND GND  |Pin | GND GND GND
.l_i - - 12

| 3360 |3361"

3375

CD4002 DRIFT REJECTS - GROUP "C*




LL

SERIAL NUMBEH| 3379 | 3379 | 3383 [3383 3389 | 3389 [3393 3389 3393 3394 | 3399 |3402
- RARC LIFE TEST N/A N/A N/A 1N/A BAKE 'BAKE RB BAKE RB RB N/A N/A"
5 PARAMETER fItho IthO | IthO |Ith0 |[IthO | IthO |{IthO |Ipt Ipt  |Ipt Ipt |Ipt
2 . i
. E'UNIT OF MEAS . ua uA ul uA uA ua ul uA ul uA uA uA -
13| TYPE |TIME i RIFT DRIFT | DRIFT|{DRIFT |DRIFT | DRIFT|DRIFT |DRIFT |DRIFT DRIFT | DRIFT|DRIFT
©| OF |POINT ,i Lofr .1l b+ L1+ 1+ 1l f 4+ L1 f+ L1+ .01 |+ .01+ .01 |+ .01|+ .01
LIFE IN 'MAX MAX. | MAX. |MAX. |MAX. MAX. [|MAX. |[MAX. MAX MAX. MAX. |[MAX.
¥=4 TEST |HOURS “ _ - , o :
| 2ol | HU — . N S—
- 0 No.04 [0.04 J0.01 [.030 [.005 J.000 [.000 [oox [ ]
RB 36" NO 0.06 0.19 |0.01 |.029 .003 |.000 .695 033
8 See 168 | NN 0.04 0.04 10.21 }.032 }.199 }.091 ////
< | Life | 500 | HISTORY \ 0.04 0.04 {0.21 }.029 200 |.268 ULLED
Test {1000 | \\‘\\\\ \ 0.04 | 0.04 |0.14 }[.029 .133 |.232 /
Above | Y§§§\ \ _ , /429/ /45
- 0 11.06 1.07 2.28 }2.61 |0.03 0.03 |0.05 [.031 .056 . }.014 .000 }.031
BAKE 500 j .82 .83 ©1.89 [2.15 |0.03 0.03 }]0.00 |.030 .003 }.000 .000 }.010
BAKE (1000 .83 .83 1.87 "|2.11 |0.03 0.03 ]0.01 }.033 |.004 }|.000 .000 }.000
. FB ....}2000." }..80. _. .80, 1485,;2”079;0403;;_O}Q%;_QQOQQ;-Q32;; -004° 1.000- -} 2001 }.000 -f-- -
"gf‘RB‘ 3000 1 67 |1.08" 2.47°12.91 10.33 | 0.81 |2.56" }.050 "}:004}:001 L0707 000 e
w | PE 4000 .94 .96 2.11 ]2.89 }0.14 0.33 }0.10 }.032 .003 |.000 .024 }.000
=l pE 5000 '§.99 11.04 | 2.26 }3.20 }0.12 | o0.28 |0.14 ‘|.032 }.003 }.000 | .o00 |.o000
PE 6000 JJ .91 {.96 2.13 }J3.15 [J0:.10 0.23 0.13_ .029 .003 {.000 000 [.000
_gUnstable | Unstable Unstable  [Gate2|Chan- [Chan-|Chan- | Chan- Chan- 1
N [Inputs With{ Inputs With |Inputs With |Unsta<nel nel  |nel nel nel
. i Marginal Marginal Marginal ble |{from from |from from |from
COMMENTS' Low Levels Low Levels |Low Levels With |[VvDD VDD VDD VDD VDD
' ‘ : Mar- |[to to to to to
ginal |GND GND |Pin 5 |GND |GND
Low :
Level

CD4002 DRIFT REJECTS - GROUP "D"
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SERTIAL NUMBERf 3422
ARC LIFE TEST| N/A
6 PARAMETER VtH-3
g UNIT OF MEAS.J} VOLT
Z| TYPE |TIME
O} OF POINT
- { LIFE IN .
TEST |HOURS ‘
Timmoeess b oo men s ___1‘-——‘=_ — e — |
- 0 .
: FB 36
L/l See 168
1 Life | 500
Test |1000
Above
- S0
FB 500
FB.. {1000 ..45. - )
S ERB‘ et 2«0,00 t‘.,., -5 | » s - g
o | PE 3000
& [ BAKE {4000
£ | BAKE |[5000
| BAKE [6000
COMMENTS :

CD4003 LIMIT REJECT - GROUP "A"
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_ bERIAL NUMBEH 3429 | 3429
ARC LIFE TESPFB. |FB
SPARAMETER § V-1 Pt
EUNIT OF MEAS J Vv W
Z| TYPE |TIME { 1.IMIT| LIMIT
O{ OF |POINT §
LIFE -k
TEST
e
- 0 | .002
RB .000 ] .001
g Sge 168 .000 ] .002
%|Life | 500 § .000] .002
Test 1000 .000 .002
Above '
- .000 1 .000
RB 500 .000 .000 -
RB 1000 .000 .001
| PE 2000 § .000 | .004
8 BAKE 3000 g .000 .001
wl FB 4000 .019 {>1.6
=|FB 5000 f| .031 |>1.6
FB . 16000 § .023 63,131 ... 1} _ .
% Channeling
: "§ Accelerated
COMMENTS : § By FB
NOTE: S/N 13437 - Failed catastrophically at measurement point 6.

CD4003 LIMIT REJECT - GROUP "B




SERTAL NUMBE 3456 |3469
. ARC LIFE TES BAKE |BAKE
| = PARAMETER Pt Pt
&)
S UNIT OF MEAS. W W
£ | TYPE TIME LIMIT |LIMIT
S| oF [|PoINT 2.0 f2.0
: LIFE { IN MAX. [MAX.
~“TEST jJHOURS : . ' N
canzme L, e e T;=====ﬁ== —
- 0 . 1.471 :
RB 36 .001 1.877
2| See 168 .001 P
: < | Life 500 .001 ;g}LED
- Test {1000 .001 ///’
S Above ///j;éz
- .002 16.321
S PE 500 1»1.6 }.013
~.- -} . |PE 11000 % . |>1.6 .f.014 | . -t ... _|. .. .]. R
ro o o | BAKE-.{2000 - e 00 1288 o el s e e e
' O | FB 3000 .000 {.012
Q RB 4000 .001 }{.128
RB 5000 .001 |[.356
RB 6000 .001 J.263 .
nsta- Gnsta—
) le ble -
COMMENTS : FF2 FF1l
NOTE: S/N 13457 - Failed cataStrophically at measurement point 4.
S/N 13458 -~ Failed catastrophically at measurcment ;oint 7
S/N 13467 - Failed catastrophically at measurement. point 4

CD4003 LIMIT REJECTS - GROUP "C"
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SERIAL NUMBE-{3485- 3486 | 3488
ARC LIFE TEST| BAKE | BAKE | BAKE
. |
5 PARAMETER ,?v-l Pt Pt
e UNIT OF MEAS.} W W o
z :
S TYPE |TIME f§ LIMIT|LIMIT| LIMIT
OF |POINT
|} {rrFe | In ]
TEST |HOURS }
.. - ) 0
| rB 36 ]
2l see 168 J .000 ]1.353 | 1.698
<| Life | 500 f.000 |.568 | 1.694
Test |1000 N .000 |.582 | 1.538
‘Above '
- 0 §.000].797 | 2:.394
BAKE | 500 § .064 |.609 | 2.326
BAKE {1000 [|.059 |13.96] 13.69
FB 2000 ff.071 |.000 | .o001
| BB [3000 f.069 |.001 | .001 .
|@| PE.. [4000 ff.068 |.002 | 000 | | .
oS BE 5000 o v067L002 o] ~n00L | 0 Ll T T e e e
e 6000 §.069 |.001 | .o001 | ’ S R .
1
 COMMENTS :

- CD4003 LIMIT REJECTS - GROUP ik
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SERIAL NUMBER

3419 | 3420 {3424 3424 13425 | 3426 3425 3425 {3426 3426

Y RC LIFE:TES FB N/A N/A N/A N/A N/A . N/A N/A N/A
E PARAMETER Ipt Ipt  |Ipt Ipt . Ipt Idsnl |Idsnl3}{Idsnl {Idsnl3
e~ UNIT OF MEAS .} uA uA uA ulA ua mA MmA mA mA
= | : : .
8' TYPE DRIFT |DRIFT DRIFT |[DRIFT | DRIFT|DRIFT | DRIFT|DRIFT |[DRIFT
' OF + .01+ .01 j+ .01+ .01 }+ .o1l|+ 5% '+ 5% |+ 5% |+ 5%
_ LIFE" Max. |Ma AX .
i ~LEST_ 1] , :
T== - .000 . .
_ RB .001
g See .-048
< | Life .322
Test .653
Above
- .251
FB .001
| |RB 29 | .001 | .
R RB - ; RV N .;,NO,O~1", B
"E "PE .001
Y unn ] BAKE .001 . : . .
= BAKE .001 .003 .002} .014 | .019 5.83| 5.88 5.96 5.98
BAKE .001 .002 .001} .013} .015 5.80] 5.85 {5.93 5.96
Unsta-{ Chan- |Chan- |Chan- | RB Both Output |Both Output
ble nel nel nel aused |N-Channel N-Channel
. is is is Chan- [Degraded Degraded
COMMENTS : Cured |Cured |Cured | nel ' v g
by by by Bake
Bake |Bake |[Bake Cured |.

. *NOTE : Accelerated

CD4003 DRIFT REJECTS - GROUP "A®
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3426

SERIAL NUMBEHR 3426 | 3419 3425 | 3425 13426
IARC LIFE TESTH N/A FB ' N/A N/A N/A N/A ”
&= ; -
% IPARAMETER i Vth5 | Vth3 vth3 | Vthll|{Vvth3 vth3
& [UNIT OF MEAS ¥ v v v v v v
& v
8 TYPE {TIME § DRIFT DRIFT{ DRIFT}DRIFT|DRIFT | DRIFT
OF |POINT || + 108} + 10%| + 10%|+ 108+ 10% | + 10% | _ o :
| Trst . ' W
3.14 3.11 {3.38 |} 2.13 1
. RB " 36 3.05 . 2.97 ]3.28 2.04 '
U | See 168 2.96 | 7 IPPIIP 77
%|Life | 500 2.89 2227/ PULLED
Test ]1000 2.27 : /4;55
Above /42
- 0 2.84 3.44 [3.04 |3.33 2.05
FB 500 2.88 3.45 |3.06 |3.28 2.09
FB 1000 2.88 3.35 2.99 3.24 2.10
RB 2000 2.83 2.08 12.19 12.11 1.85
O { PE 3000 2.39 2.09 }2.21 (2.18 1.84
1% | Bake [4000 6 2.91 | 2.25 §2.85 }3.22 |1.92
1= | BaKRE..}5000 342,92} 3,23, 2.90.J3.525 ] L.98. T TUL L
I'BAKE |6000 2.93 3.29 {2.94 |3.27 2.03 .
Clock [Clock | Clock[Clock [Clock
Line |Line | Line |Line [Line
' Going|Going | Going|Going |Going
COMMENTS : | High {High |High jHigh |Low
Co 1 VvDD= {VDD= VDD= |VDD= |VDD=
6V 6v 6v 6v Y
FF#1 |FF#l FF#2 |FF#l1 |FF#l
MastefMastr.| Mstr..|Mstr. |Slave
CD4003 DRIFT REJECTS - GROUR
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_ ' : - . . e
SERTAL NUMBEH 3445 | 3447 |3448 |3442 3444 | 3445 |3446 |3446 |3447 3448 |3444 [3444 |
"ARC LIFE TES AN/A~ N/A IN/a RB - N/A NA N/A N/A ’ N/A ,§{§w;;m§[§””wN/§MMW».;- ]
£ [PARAMETER | vth9 | vth3 |vth5 [Pt Pt Pt Pt . [Pt  |Pt . |Pt Idsnl|Idsnl3
é UNIT OF MEAS§ v v V. - JuA  {ua “|JuA. JuA juA uA uA  |mA  ImA
Z | TYPE |TIME | DRIFT| DRIFT |DRIFT |DRIFT|DRIFT | DRIFT|DRIFT |[DRIFT |DRIFT |DRIFT | DRIFT|DRIFT
O| OF |POINT J + .01+ .01 |+ .0l{+ .0l |+ .01 [+ .0Lf+ .01 [+ 5% [+ 5%
LIFE IN MAX. |MAX. MAX. |[MAX. |MAX. MAX. [MAX. MAX. |MAX.
bl ZEST LHOURS } |41 1 » 3
- 0 1 .204 {.018 .001 §.001 |.001 J}J.002 }.007 5.44 15.47
RB 36 .205 |.018 .145 .001 .001 '}.064 /014 '/5.76 15.79
o | See 168 .001 239/ : A : '
g Life ] 500 .001 PULLED
Test |1000 .001" - ' /// /
Above : : /4225/ /52
- 0 .227 |.o018 .112 {.002 |.000 .069 }.010 5.68 |5.71
RB 500 .001 }.018 .443 1.001 1.000 .108 }1.003 5.97 [6.00
RB 1000 .000 }.019 .478 .000 .001 .098 .002 6.01 {6.04
PE | 2000 .000 .023 |} .149 .010 .012 .094 .040 5.92 |5.93
O BAKE | 3000 .000 }.017 .076 |.000 [.001 .007 |.012 '5.83 t5.85
& | .FB ...-].4000 .§.1.. - .}.-001..].375 .}.-063.].001 11.292 |.002 [.223 "15.76 [5.78
%iiFB- 5000 “f1. .001 }1.124 | .067 |.115 }.655 |.002 [.344 '|5.76 |5.78° ’
FB 6000 .001 }1.367 ] .056 .057 11.205 .002 . }.292 5.76 }5.78
Unsta- Chan-{Chan- | Chan-| Chan- |Chan- | Chan-]| Output
ble nel nel | nel nel nel ‘nel N-Channel
Acc.*|Acc.* | Acc.*| Acc.* |[Acc.* | Acc.*| Degraded
COMMENTS by by by by by by FF#l  FF#2
FB FB FB FB FB&RB | FB :
: Cured
by
Rake

*NGTE: Accelerated

L
t
@]
3
{
)
s
o
o)
=
r

CD4003 DRIFT REJE



98

3432

3433

3444

SERIAL NUMBEH 3427 | 3427 | 3427 | 3430 |3431 | 3432 3438 (34437 | 3444 3444
ARC LIFE TEST{ FB FB FB. FB FB | FB FB | FB RB RB |N/A |N/A N/A
& [PARAMETER  f vtn11f vth1l| VehS |[ven5 |Vend | vEn9 |vehd | vens |Vehs |Vehs | Vihs |Vehs Weh3 ]
|
é [UNIT OF MEAS § V v v v v v \4 v v \4 v v v
& | TYPE |TIME f§ DRIFT| DRIFT| DRIFT|DRIFT [DRIFT | DRIFT|DRIFT | DRIFT| DRIFT |DRIFT | DRIFT| DRIFT IDRIFT
Ol OF |POINTH + 10%| + 5% | + 10%]+ 10%(+ 10% | + 10%|+ 10%| + 10%|+ 10%|+ 10% |+ 10%|+ 10% H 10%
- | LIFE | IN } . MAX. [MAX. | MAX. |MAX. | MAX. |MAX. |MAX. |Max. |MAX. [MAX.
TEST | HOURS | _
1.67 |1.93 [3.69 |1.81 | 1.87[1.71
1.67 }1.92 |3.69 |1.82 | 1.88) 1.72
1.67 |1.92 [3.68 | 1.81 | 2.11]1.90
1.67 }1.93 |3.68 | 1.81 | 2.12] 1.91
1.67 |1.93 |3.69 |1.81 | 2.13}1.92
1.68 |1.93 13,70 {1.83 | 1.95)1.79
1.67 |1.93 |3.71 |1.83 | 1.94]1.79
1.67 §1.92 [3.69 |1.81 | 1.92}1.77
1.69 J1.95 {3.68 | 1.86 | 1.92]1.77
1.67 11.93 §{3.69 |1.83 | 1.90| 1.74
1.86 }2.16 {2.35 | 2.11 | 2.13}1.94
.76 }2.15 (2.36 | 2.11 | 1.99} 1.84 .
A1.86 1215 ,12.35 .1.2.12°}.2.11} 1.92 12.27 [.2.48.{2.42
Data Data -|Data |Data Data {Data . |Data }Data Cloc
Line Line |Line |{Line ' }Line |Line Line ]Line Lipe
Going |Going |Going|Going | Going|{Going |Going |Going |Going | Going Going | Going
COMMENTS- Low Low Low. |Low Low -|High |Low Low Low Low High High
) VDD= |VDD= |VDD= |VvDD= | VDD= {VDD= |[VDD= |VDD= |VDD= |VDD= |VDD= | VDD=
6V 6V 6V 6V 6V 6V 6V 6V |6V 6V 6V 6V
FF#2 |[FF#1 |FF#l |FF#2 FF#2 |FF#2 |FF#1 FF#l |FF#1l FF#l |FF#l FF#l
Slave ‘ : : lMastefl

CD4003 DRIFT REJECTS - GROUP ‘B"
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ISERIAL NUMBEH 3468 | 3470 |3470 | 3460 |3461 [3463 3464 |3466 3468 |3470 3455
ARC LIFE TES® N/A N/A N/A RB .RB RB RB |RB N/A N/A BAKE
SPARAMETER Pt . Pt Pt vth5 [vth9 |{vVtho Vth5 [Vth5 vth5 |{Vth9 | VvthS
EUNIT OF MEAS § ua ulA uA A2 \Y \Y% \Y% \Y v v v
zi TYPE | TIME DRIFT| DRIFT|DRIFT | DRIFT|DRIFT IDRIFT |DRIFT |DRIFT | DRIFT|DRIFT | DRIFT
8 OF POINT jf + .01} + .01|+ .01 |+10 %|+ 10% |+ 10% |+ 10%|+ 105 |+ 10%|+ 10%.| + 10%
LIFE | IN M Max. Max. |[Max. |MAX. Max. [MAX. Max. |Max. MAX .
TEST | HOURS ‘
B W — 3 Lw L———.—_——t———-—__——_—-— —— ———
SRS B S — e — —— |
- . . 1.66}] 1.81 1.81 1.82] 1.53] 1.75}11.76
RB 36 .068 1.78{ 1.66] 1.81 1.81 1.82) 1.53) 1.75 ] 1.69
ol See 168 b 2.04| 1.84) 2.05 | 2.04 2.06/////474444/ 1.68
g Life 500 ////// 2.05] 1.85{ 2.07 2.05 2.08 PULLED 1.68
Test [1000 ‘/4445 2.05] 1.86) 2.09 | 2.05 2.08/62%%25////// 1.68
Above /421 /42
-1 o0 .051 1.85| 1.77}12.05 | 1.88] 1.88] 1.54| 1.76 ] 1.69
PE 500 .130 |.365 1.86] 1.73] 1.92°} 1.89 1.89] 1.56} 1.78 | 1.69
PE 11000 | .015|.065 |.018 | 1.84| 1.72}1.91 | 1.87| 1.88| 1.56| 1.77 |1.69 ]
. |.BAKE..2000. _{I. . 000.. 002 +].0L5 .- ..} --1..80] .- 1...70-|. 1.87) 1..83| .1.84| .1..53| 1.75.] .1.67
‘of FB 3000 .002 [.229 2.06| 1.87| 2.06 2.05 2.05] 1.74] 1.94]1.86
&1 RB 4000 085 |.096 1.85] 1.75} 1.91 1.87 1.87} 1.57] 1.78 | 1.73
S| RB 5000 .144 }.062 1.84] 1.74} 1.91 1.87 1.87 1.56} 1.78 |11.72
RB 6000 .119 |.048 1.83) 1.72] 1.87 1.86 1.85] 1.55] 1.76 [ 1.71
Chan-|{ Chan- | Data | Data |Data [Data Data JData- Data Data
nel | nel Line | Line |Line [Line Line ine Line Line
Acc.*| Acc.* | Going| Going|Going [Going | Going |Going | Going | Going
COMMENTS : by by Low Low Low L.ow Low ow Low Low
: FB&RB| FB VDD='| VDD= |VDD= [VDD= VDD= DD= VDD= | VDD=
Cured o6V 6V ev 6V ) 6V 6V 6v 6V
by FF¥l | FF#2 |FF#2 [FF#1 FF#1 |FFP#1 FF4#2 | rril
Rake :
*NOTE: Accelerated

CD4003 DRIFT REJECTS -
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!SERIAL NUMBER| 3478 | 3480 |3483 | 3484 |3489 3489 {3491 {3478 | 3478 3475 | 3476 | 3477 | 3478
ARC LIFE TESHBAKE |BAKE |RB - '|BAKE |N/A IN/A N/A__|BAKE _|BAKE |BAKE |BAKE |BAKE | BAKE
| ei|paRaMETER __ J et | Pt Pt | Pt Pt Pt {pt  jrasn 1f1dsn13vth9 |Vth9 |Vth5 |Vth5
%UNIT OF MEASJuA juA uA juA - juA uA uA mA - |mA v. (v v \'a
E| rypE | TIME §DRIFT|DRIFT [DREFT |DRIFT [DRIFT | DRIFT |DRIFT DRIFT |DRIFT [DRIFT |DRIFT [DRIFT | DRIFT
Ol oF {porInTf .} ‘ . : : ik : ] '
Ol vrre | v J£.01%]+.01% [+.01% [+.01% }+.01% | +.01%|+.01% 5% |+5% |r10% . |+los [+10% .| +10%
L IEST |HOURS UMAX |MAx Bax  IMAx Imax | MAX [MAX MAX  [MAx IMAx |MAX IMAX | MAX
-1 ol.o13|.o01 |.935 |.o01 |.002 | .o13}.o01 | 5.56 | 5.50{.1.77| 1.71] 1.80} 1.82
|RB 36 § .015 | .001 |.932 |.002 |.059 I .024 ).053 | 5.90| 5.84} 1.77| 1.68| 1.80| 1.83
QISee | 168Q .013 | .001 {.421 | .060 ;27"~,52222fé§/ 71 5.75| 5.69} 1.77| 1.68] 1.79] 1.82
<|Life | 500 § 018 | .002 }.002 |.015 Pulled 5.61 | 5.55| 1.77| 1.67] 1.79} 1.83
’vgﬁzse 1000 § .018 | .001 |.449 | .252 00 ] 5.50| 5.53/ 1.77| 1.67] 1.79] 1.82
- ol .o13].000 }.403 |.001 |.072 | .0o18 J.062 | 5.60] 5.54{ 1.78 | 1.68] 1.80| 1.83
BAKE | 500 § .015| .000 |.406 | .002 |.002 | .000 |.000 | 5.57 | 5.50f 1.78| 1.68] 1.80| 1.83
BAKE | 1000} .016 | .000 }.408 | .003 |.000 | .001 |.001 | 5.50 | 5.42f 1.77| 1.66] 1.79] 1.81
FB | 2000 f| .015 | .001 |.414. |.067 |.000 | .059 |.000 | 5.45 | 5.38} 1.96| 1.91] 2.00/ 2.19
RB 3000 jf .015 | .001 |.001 |.075 |.001 | .042 |.001 | 5.48 | 5.42| 1.84 | 1.74] 1.86] 2.08
B|PE - | 4000 }1 .033 | .204 [L078 |.000 |.002 | .038 |.000 | 6.06 | 6.07f 1.86| 1.77| 1.88| 2.09
| QI PE. | 5000 § .028 | .000 R.079 } .002 |.000 | .032}.000 | 6.06 | 6.05{ 1.86] 1.76|. 1.87| 2.08]
S| PE. ..]~6000.§ .126.].000. 1078 . }.002,.}.000 ) ..035.}.000 |.6.18 |..6.15} 1.83  1.23] 1.85).2.06
IOnsta [Unsta | Chan- |Chan- | Chan-|Chan- [Chan- | Both Output | Data |Data [pata |Data-]
ble ble | nel el nel . |nel el N-Channel Line |Line ([Line Line '}
o -~ | Cured JAcc.* | Cured cc.* | Degraded Going|Going ing | Going
. . v . I by y | by ' | Low |Low" W Low
COMMENTS: I RB B&RB | Bake vDD= |vDD= [VvDD= |VDD=
: ake | . red 6V 6V jev - - l6V.
- S D 0 : o | FF#2 |FF#2 [FF#l |FF§1
i8 o ured ake ] e .i}

*NOTE: Accelerated

CD4003 DRIFT REJECTS - GROUP “D¥
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CD4003 DRIFT REJECTS - GROUP

SERIAL NUMBER{ 3481 | 3489 {3491 3492 {3473 3476 {3476 3478 3478 3478 | 3481 }3491
ARC LIFE TEST pakg | N/A |N/A N/A  |BAKE | BAKE |BAKE —BAKE |BAKE | BAKE |BAKE |N/A
3 PARAMETER vth5 |vth 5] vth 5| vth5| vth 3} vthll|vth 3 [vth 3 |vth 3| vth 3|vth 3{vth 11
%5 [UNIT OF MEASJv v v \ \Y v v v \ v v \Y
21 rvee | TimMe [ BRIFT DRIFT | DRIFT|DRIFT | DRIFT| DRIFT jDRIFT JDRIFT |DRIFT | DRIFT|DRIPT [DRIFF
S| OF |POINT + 10%|+ 10%{ +10% }(+10% |+10% | +10% |+10% H10% |+10% | +10% |+10% |+10%
LIFE | IN MAX |MAx MAX |MAX MAX | MAX Ljffi_J@Ax MAX MAX |MAX [MAX
- - ] 1.57 | 1.58] 2.27] 1.74 [2.32 [.1.95 |3.40 2.08 | 1.93 1.72
RB 36 §1.83 1 58 1.57 sg| 2.2411.81 [2.32 1.98 {3.31 ] 1.98|1.98 1.76
Sse | 168 || 1.83 /455/ 2.2611.73 |2.34 |1v937(3.38 | 2.06 | 1.92 gggéz;
o |Life | 500 J| 1.83 Pqued 2.27011.74 12.36 1.95 | 3.38 2.09 | 1.94 {pulled
% 1Test [1000 1.83 /425/ 2.2711.73 |2.38 | 1.93 | 3.38 2.10 | 1.92 oo 2
Above v . e _
- 0 1.84 | 1.59 | 1.58 | 1.59] 2.23|1.80 {2.33 | .95 |3.38 2.0711.96 | 1.79
Bake 500 1.84 | 1.57 1.56 | 1.56} 2.23| 1.81 [2.34 | 1.96 |3.37 2.09{1.99 1.80
| |Bake 11000 fl1.82 |1.54 | 1.54 | 1.54| 2.22}1.79 |2.35 | 1,94 |3.37 | 2.13|1.96.| 1.77
4 FB.L~32000 o fle2- 3201073 o o1 75 o1 0731092401497 | 2.08 | D284 3 .26} 2 11425184 ~195-
““|-RB 3000 1.90 | 1.60 1.60 1.58} 2.04] 1.87 |2.07 2.20 |3.30 2.12|2.19 | 1.97
0 PE 4000 1.93 }1.62 | 1.62 | 1.61| 2.04|1.96 |2.14 | 2.21 }2.24 | 1.90}|2.17 | 1.95
w | PE 5000 1.92 }1.62 1.62 1.61} 2.05{1.88 |2.14 | 2.26 |2.28 1.93 ) 2.17 1.85
= | PE 6000 1.90 | 1.60 | 1.61 | 1.60| 2.08}1.96 {2.19 | 2.17 |2.14 | 1.84 ] 2.17 | 1.92
.
/‘ .’ - )
Clock]Clock [Clock lClock|Clock | Clock|{Clock Clock {Clock [Clock | Clock|Clock
Line |Line |Line Line |{[Line Line {Line Llne Line |[Line Line {Line
. Going|Going |Going [Going|Going | Going|Going G01ng Going [Going | Going{Going
COMMENTS : Low Low Low Low |High Low Low = |Low High {High Low Low
VDD= |VDD= |(VDD= |{VDD= |VDD= | VDD= |vDD= |vDD= |vDD= |vDD= | vDD= |vDD=
6V 6V 6V 6V . |ev 6V 6V 6V 6V 6V 6V |6V
FF#1 |FF#1 |FF#1l FF#l FF#1 | FF#2 |FF#l |[FF#1 |Fr#1 |Fr#1 | FFe1 |Fr#2
Slave : _Mastes Slave

"D"
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"On" State

Indicated Instablllty in the

on" State-

SERIAL NUMB??<§378’3378 3378 3378 | 3378 | 3378 }3395 3395 {3395 3395
ARC LIFE'TE§ N/A|N/A N/A N/A | nAa | N/a RB RB RB RB
‘5| PARAMETER i vnm |Tds Ids 1ds Ids |Ids nm Vnm |Ids 1ds
E UNIT OF MEAS v |ua uA vuA' | uA uA \% \ uA uA
gl TypE | TiMg §‘DRIFY DRLFT|DRIFT | DRIFT| DRIFT [DRIFT PRIFT |[DRIFT PRIFT | DRIFT
Ol orF |poInT § *#5% | ¥5% |+5% 5% | +5% |+5%  [5% 5% 5% +5%.
1 TEST JHOURS § I IS WIS U N S I RSN NN SR M
T - 0 4.82 [5.10 | 2.06 | 4.23
RB 36 4.81 f 5.09 4.091 4.24
O See 168 4.501]15.02 3.71 | 3.99
% Life 500 NO HISTORY 4.3714.96 3.52 1 3.90
Test | 100Q ¥ 4.21 | 4.86 3.24 | 3.70
Above ';‘ \§S$S§§§CQS§§\ ‘ |
-. O § 4.42) 2.151.37 | 7.17} 7.10 6.21f 4.28 | 5.17 3.191} 3.72
BAKE 500 B 4.60] 2.89} 1.85 7.1 7.13 6.23|1 4.71}5.29 3.85] 4.11
BAKE | 1000 4.60] 2.89} 1.85 7.201 7.14 6.20}1 4.77 ] 5.09 3.921 4.12
FB 1 2000 ' 4.59] 2.88 1| 1.84 7.181 7.13 6.231 3.9114.21 2.251 2.79
) RB 3000 { 4.59] 2.88}11.84 | 7.231}17.18 6.271 4.12 ] 4.62 3.271 3.66
| PE 4000 i 4.59] 2.88 1} 1.84 7.19]17.12 6.241 3.84 | 4.10 2.401 2.87
‘@l PE 5000 ft 5.48] 3.87 |1:83 117:09117.10 | 16:18} 3.83 | 4.13 ] .2.57| 3.04
1 PE | 6000 Y '5.47] 3.46 |'1.827117.05117.06 lGTIZ'”3f85w”4I06“”2;70“*2?94”
: el A
Pin 5|Pin 9 [Pin 10 .
. _ Input and Output Transistors Input and Output Transistors
COMMENTS : Indicated Instabllity in the

CD4003 DRIFT REJECTS - GROUR “D"
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Life Test Circuits
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CD4002 PARALLEL EXCITATION BURN-IN CIRCUIT
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APPENDIX I

_NASA/ARC Contract Number NAS 2-5760 Abstract
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. ABSTRACT
PART TYPE: | S 'CD4002 and CD4003
MANUFACTURER: o - : . RCA
- NASA AMES SPECIFICATION: A-~15923

DCA TEST PROCEDURE: , No. 136

This'abstract describes the nature}fpurpose, and‘results of
the NASA Ames Qualification Test, performed for NASA Ames during
_the period of time between January 1970 and June 1970, by ‘DCA

, RELIABILITY LABORATORY

THE NATURE

Two hundred RCA integrated circuits were subjected te a pre«
iqualification inspection which consistedfof temperature cyclinq,
' acceleration,'fine-leak, gross leak, electrical measurements, burn-in,
and electrical measurement. Upon completion thevunitsjwere divided
‘.into thevfollowinggtest'groups;

B-1 _ o _Qontrol Group

'B-2 o T bonstructiOnal Analysis Group
5-3." ' o Mechanical Analysis Group

c o ‘ Environmental Group

‘D N o Life Test Group

The Environmental Group was subjected to four (4) environmental

stresses which were in accordance with NASA and military semiconductor

Contract NO. NAS2-5760



A\

DA

THE NATURE (CONT)

qualification standards. Both the Environmental Group and the Life

Test Group were then subjected to a 1000 hour Life Test which consisted

of an electrical stress at an ambient tepperature of 125°C.

THE PURPOSE ;

To evaluvate the physical and elecg;icailintegrity of the COS MOS
integrated circuits manufactured by.RCAﬁfor vse on the PIONEER Program,
RESULTS

Pre:gpalifiéation

1. All the units failed Fine Leak.
2. All’the units failed Gross'Lehk.

3. One CD4003 failed and all other unlts passed the Inltial
Electrloal Test. .-

4, _Second Electrical Test

a. The CD4002 had twenty seven vnits which exceeded the
manufacturer's limits and .an additional twenty units,
which indicated instability through parametric drift,
within the manufacturer's limits (drift limits are
specified in Appendix II)L'

b. The CD49793 had two units which exceeded the manufacturer's
: limits and an addltional t'ent/ five uvnits indicated

instab:ility through paLamefrlc drift Ulthln the manufactuvrers
limits.

CONSTRUCTIONAL ANALYSIS
1. All the units passed the extépnal visval inspection.

2. All the vnits failed the internal visuval inspection.

RS

Contract NO, NAS2-575°
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CONSTRUCTIONAL ANALYSIS (CONT)

3.

Diffusion depths, metalization thickness, and die

thickness were measured and recorded using angle lapping
and straining techniques. '

MECHANICAL ANALYSIS

1.

2.

All the units passed the’Mechahical Stresses

After successful completion of the Lead Fatigue Test,
one unit had a lead broken off during -the process of
removing the device from its carrier for electrical
measurement. : -

ENVIRONMENTAL GROUP

l.. One of the CD4002 devices exceéded the manufacturer's

limits at the post Thermal Shoc

'k measurement. The other
units passed the testing. :

The CD4003 devices passed the t?sting.'

LIFE TEST GROUP

1.

The CD4002 devices had a total of nine limit rejects and

‘twelve units which showed excessive drift during the

1000 hour Life Test.

The CD4003 devices had no limit rejects but twenty nine
units showed excessive drift during the 1000 hour

Life Test.
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CONCLUSIONS _

1. The intention of NASA Cohtract NASZ—576O was to determine
if.&he»RCA cos MOS-family‘ofilntegréted circuits were |
’qualified for use in high rellability space applications.

' The conclusion based on the oerts tested and the test
results obtained therein is'that the,devices.are not

Jécceétable. | I . |

2. |An 1ndepth analysis of the test results and part

'llnspectlons reveals the follow1ng significant details:

'‘a. It is apparent from the Constructlonal Analy51s-that
the partS'were not subjeéted.to’a precap'visual
‘inspection to the acceptance crlterla defined in

MIL-STD-883, Method 2010 Condltlon A or B.

. b. The failure mechanism forihermeticity was identified

'_to be a glass epoxy insuletor'attached to the case.

'This epoxy has a helium entrapment potential.

. The pattern of the Life Test characterlstlcs is

such that the vast majorlty of dev1ces, which

[

.eventually failed or approached failure, could be
1dent1f1ed early (w1th1n 200 hours) by utlllzlng a
parameter drift screenlng technlque
Should these facts be considered and the following recommendations
be incorporated, it is concluded by DCA RELIABILITY LABORATORY that

the RCA COSMOS series 1ntegrated c1rcu1ts may have the capability

of passing the quallflcatlon reuqlrements.

. © Contract NO. NAS2-5760
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RECOMMENDATIONS

Parts should be procured to a Pre—Cap Visual Inspectlon
to the acceptance crlterla of MIL-QTD -883, Method 2010,

Condition A or B.

Parts should be procured w1thout a glass epoxy 1nsulator

in order to guarantee hermet1c1ty . ThlS insulator

. can be applied after completlog of screéning.

Parts should be procured to a»Screening inspection
accordlng to MIL-STD- 883, Method 5004, Class A

w1th the. addltlon of a lot jeopardy clause and

£

.parameter‘drlft screen.
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